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Lower Power Atomic Piles 
AccorkDING to a recent announcement by the 
Ministry of Supply, the Governments of Great 
Britain, Canada and the United States of 
have modified their security restric- 


Americ 

tions on atomic energy information and they 
propose {0 issue more information on the design, 
construction and operation of low-power atomic 
piles. ‘I'he technical information that is to be 


wiblished includes details of existing piles and 
the values of the nuclear constants of uranium. 
It is felt that this information will help in the 
instruction and training of scientists and engi- 
neers who will, accordingly, be better fitted to 
contribute to the solution of atomic energy 
problems. On the other hand, the three Govern- 
ments are satisfied that the information to be 
ublished will not be of material assistance to 
rival nations in the development of military 
applications of atomic energy, since low-power 
reactors cannot be used for producing atomic 
weapons or power. The British reactor imme- 
diately affected by this revised policy is 
“@leep,” the smaller uranium and graphite 
pile at Harwell ; certain details of ‘‘ Bepo,’’ the 
larger of the Harwell piles, will also be made 
known. Five reactors in the U.S.A. and Canada 
are involved ;: first, the uranium and graphite 
reactor built in the University of Chicago’s 
Stagg Field in 1942 and later dismantled ; 
secondly, a modified version of this pile, housed 
in the Argonne Laboratory, near Chicago ; 
thirdly, a uranium and heavy water reactor at 
Argonne; fourthly, a homogeneous reactor 
using enriched uranium and ordinary water at 
Los Alamos, New Mexico ; and fifthly, ‘‘ Zeep,”’ 
a heavy water and uranium reactor at Chalk 
River, Ontario. The announcement states that 
the release of information does not alter the 
Atomic Energy Act of 1946, whereby it is 
illegal for private institutions or individuals 
to build a reactor unless they are allowed by the 
Act, to obtain the necessary uranium or other 
fissile material. 


Mucomir Hydro-Electric Scheme 


THe North of Scotland Hydro-Electric 
Board has just published details of the Mucomir 
Project (Constructional Scheme No. 26), which 
will use water from Loch Lochy in Inverness- 
shire, for the annual production of 9 million 
units of electricity. This production will be 
used to augment supplies in Fort William and 
the surrounding district. The scheme is esti- 
mated to cost £295,000. It makes use of the 
flow of water through the Mucomir Cut, an 
artificial channel that is part of the Caledonian 
Canal works, after the needs of the canal have 
been met. The water will be supplied to the 
power station by a short tunnel from the Mucomir 
Cut and will be discharged into the River 
Spean. There will be one turbo-alternator with 
acapacity of 1500kW. A fish pass will be built 
to assist salmon to reach Loch Lochy. 


A Work Measurement Research Survey 


InpUSTRY will await with interest the findings 
of a national survey of time study rating 
practice, which has been conducted by the 
Work Measurement Research Unit of the 
University of Birmingham, under the leadership 
of ProfessorT.U. Matthew. It is stated that the 
survey met with enthusiastic support through- 
out the country and it is hoped to issue a report 
analysing the many thousands of observations 
collected during the late summer of 1950. This 
survey was planned by the Work Measurement 
Research Unit in conjunction with the Joint 
Committee on Measurement of Productivity set 
up by the Institution of Production Engineers 
and the Institute of Cost and Works Accoun- 
tants. In an interim report published last year, 
this Committee pointed out that the variations 
in time study method between different 
factories were very wide. The visiting research 
team: of the unit consisted of Mr. D. J. Desmond, 
ares-arch fellow, and Mr. C. J. Ansen, a research 
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scholar of the University of Birmingham, and 
about 200 firms were represented in the survey, 
during which sixteen meetings were held at 
twelve different centres. More than 700 special 
time study rating forms were completed. In 
the course of the survey a number of members 
of the Institute of Cost and Works Accountants 
and the Institute of Production Engineers 
attended the meetings and took part in the 
experiment. Particular interest was shown in 
a new method of time study analysis used 
during the survey, and the demand to partici- 
pate was so great that it was found necessary 
to arrange an additional meeting at Liverpool 
after it had started. 


The Tudor V Aircraft Accident at 
Llandow Airport 


On Thursday of last week, there was 
published the report of the court appointed 
by the Ministry of Civil Aviation to investi- 
gate the accident to the Tudor V_ aircraft 
at Llandow on March 12th, in which eighty 
people were killed. This aircraft, which 
was owned by Fairflight, Ltd., stalled and 
crashed without fire, when about 800 yards 
short of the runway, during its final approach. 
The court’s main problem was to establish why 
the machine, having made a normal approach 
under apparently ideal conditions, suddenly 
assumed an attitude beyond the correction of 
an experienced pilot. Evidence showed that 
during the approach there was a slight tendency 


“to undershoot and that when 800 yards from the 


runway and at a height of 150ft. there was an 
additional use of power followed by the sudden 
application of full throttle, concurrent with 
which the aircraft rose steeply to 300ft., pre- 
senting its fuselage at an angle of about 35 deg. 
to the vertical. Engine noise then ceased 
abruptly and the aircraft fell to the ground. 
The findings in the report are divided into four 
parts, parts I and IT being devoted to particulars 
of the aircraft’s history, the crew and the 
organisation. Part III is solely concerned with 
the position of the centre of gravity at the 
material time, showing that it was located at 
least. 9in aft of that permitted and that the 
pilot was misinformed of a most critical dimen- 
sion, the “‘ mean passenger arm.”’ Considera- 
tions of seven theories complete the report. 
Of these theories only two were not dismissed 
by the court. One was suggested by Air 
Vice-Marshal Bennett, the managing director 
of Fairflight, Ltd., who attributed the accident 
to the displacement of the pilot’s seat upon the 
sudden use of full power, but this theory was 
regarded as ‘inherently improbable.” The 
theory remaining was that the aft displacement 
of the centre of gravity beyond the compulsory 
limits resulted in there being insufficient angular 
movement of the elevators left to neutralise the 
climbing tendency which occurred, and that in 
any case an acute degree of instability would 
exist near the stall. The technical evidence 
submitted was not entirely consistent with 
those characteristics, and Air Vice-Marshal 
Bennett, as a result of his own simulated flying 
tests, regarded this theory as ‘“‘ completely 
impossible.” The court finally regarded this 
theory as the most probable cause of the 
accident, and the report concludes with 
criticisms of the passenger and luggage loeding 
arrangements, 


Standard Coaches for British Railways 


PARTICULARS of two standard types of 
passenger coaches which are now being built for 
British Railways have been issued by the 
Railway Executive. These coaches are of the 
open and compartment types and have been 
designed under the direction of Mr. R. A. 
Riddles. The new units, which will be 63ft 6in 
long and have all-steel bodies, will be capable of 
working over any of the main line routes in this 
country. Each coach is to be mounted on four- 
wheel bogies, have buckeye automatic couplers 








and laid out with Pullman type gangways. In 
the new first-class coaches seven compartments 
will each provide seating for six passengers, 
and in the third class stock eight compartments 
will each seat six passengers. The new open 
type first-class coaches will seat forty-two 
passengers in single seats on one side of the 
gangway and double seats on the other side. 
Double seats will be set on eachside of the 
gangway in the new third-class open coaches, 
which will seat sixty-four passengers. In new 
restaurant cars both first and third class will 
have movable chairs, the tables seating two on 
one side of the gangway and four on the other. 
Forty-two seats will be provided in the first- 
class cars and forty-eight in the third. In 
addition to brake vans, there will be composite 
vans of two types, one with four third-class 
compartments, guard’s compartment and 
parcels section, and one with three third and 
two first-class compartments, guard’s compart- 
ment and parcels section. The guard’s com- 
partment in these cars, and in the new brake 
vans, will have the new standard fittings, 
including bucket seat, food warmer, &c., and 
the parcels section will be a self-contained lock- 
up separated from the corridor by a partition. 
New kitchen cars to be introduced will be the 
largest ever put into service on British Railways. 
The 63ft 6in body will include a kitchen 20ft 
long, two 12ft. pantries, a cold larder, attend- 
ant’s compartment and attendant’s lavatory. 
For journeys where fewer meals are required 
kitchen cars with small first-class dining 
portions will be built, and in these vehicles the 
kitchens will be only 15ft 6in long with a single 
1lft 6in pantry. During 1951 it is planned to 
build 1189 standard type coaches for main line 
service, and of this number 826 will be built in 
railway workshops at Derby, Wolverton, Don- 
caster, York, Swindon and Eastleigh, and the 
remaining 363 by contractors. 


Shipping Federation Diamond Jubilee 


On Thursday of last week the diamond 
jubilee of the Shipping Federation was cele- 
brated at a dinner in London, presided over by 
Mr. Basil Sanderson, the Chairman of the 
Federation. The toast of “The Shipping 
Federation ’’ was proposed by Lord Addison, 
and in his reply Mr. Sanderson paid tribute to 
the work of Havelock Wilson, who not only 
founded the National Seamen’s Union, but was 
instrumental in causing the creation of the 
Federation. -With both sides properly organised 
there had come a lasting peace and a feeling of 
responsibility which had led to the prosperity 
of a vital industry. Referring to the National 
Maritime Board, Mr. Sanderson praised its 
constructive ability and mentioned that in its 
thirty years’ history no form of outside arbi- 
tration had been necessary, a fact attributed by 
him to the calling of the sea, which ‘caused all 
those connected with the sea to realise that 
satisfactory agreement, quickly achieved, was 
in the interests of those whom they represented. 
He added that members of each side now 
respected the integrity of the other, and it was 
rarely that agreements were not concluded, the 
unpopularity of such agreements with both 
sides being a measure of their fairness. Mr. 
Douglas S. Tennant, the general secretary of 
the Navigators’ and Engineer Officers’ Union, 
in his reply to the toast of ‘‘ Our Seafarers,” pro- 
posed by Vice-Admiral Sir Michael Denny, 
commented on the progress made since 1890, 
wondered what the position might be when the 
Shipping Federation reached its centenary, and 
reminded his listeners of the attitude of the sea- 
farers’ organisations to nationalisation. In pro- 
posing the toast of “‘ The Chairman,” Mr. Tom 
Yates, General Secretary of the National Union 
of Seamen, said that Mr. Sanderson had linked 
together the interests of employers and workers 
and his abiding interest had been largely 
responsible for the successful operation of the 
National Maritime Board, which could be 
described as “‘ a happy ship.” 
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The Esquimalt and Nanaimo Railway 


By EDWARD H. LIVESAY 
No. IV—(Continued from page 487, November 24th) 


ASSENGER-TRAFFIC over the E. and 

N.R. is naturally light, as the Island 
Highway, the chief and in many districts, 
the only, road on the east side of the Island, 
parallels the railway most of the way from 
Victoria to Courtenay ; there are too many 
private cars and buses nowadays to make 
more than one train a day in each direction 
necessary. Train No. 1, having brought us 
north, No. 2 will take us back; the latter 
leaves Courtenay at 10.40 a.m., so if you 
miss it you wait until next day for 
another—or take the bus. The load, as a 
rule, is three cars, but I shall skip the run 
south to Parksville, sufficient attention 
having been given to that part of the line 
on the way north. The only item of interest 
I find in my note book refers to the over- 


pine-scented air to blow 
past right through the cab. One of the few 
good points of an old engine ; modern types 
with wide fireboxes seldom have room for 
doors opening straight ahead on to the run- 
ning-board (Fig. 19). 

I was warned that the riding would be 
rough and it was, both engine and track 
being responsible, but as the speed was not 
likely to be high this did not matter much. 
Nearing Hilliers (Fig. 19) came the first 
glimpse of majestic Mount Arrowsmith, 
6000ft, towering up into the blue, snow-cap- 
ped, pink-and-white, but somewhat hazy in 
the warmth of the summer afternoon. Shortly 
after, the 12 mile climb began; 11 miles at 1 
in 66, stiffening over the final mile to 1 
in 46, right to the peak, 1284-5ft; this 
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FiG. 18—PROFILE, PARKSVILLE—-PORT ALBERNI 


the right-of-way and refused to surrender 
their tenancy until I got down from the 
cab and personally argued the matter with 
them—with the help of a stick. Cow- 
catchers are still useful on E. and N.R. 
locomotives, evidently. I was reminded 
of Mark Twain’s trip on a slow train in 
Arkansas, during which he suggested that 
the coweatcher be removed from the front 
to the rear of the train; it would never 
overtake a cow but, on the other hand, one 
might walk on board at the back and bite 
the passengers. 

At Parksville I transferred myself and note- 
book to the engine of the Alberni train 
for the fascinating 39 mile trip to the C.P.R.’s 
Pacific terminus, Port Alberni, over the 
great Arrowsmith incline, one of the stiffest 
I have come across in all my locomotive 
experiences. The engine was an old 4-6-0 
freight, with cylinders 18in by 26in, drivers 
about 5lin—I have lost my notes on 
this veteran—Walschaert valve-gear, nar- 
row firebox, oil-firing and flange-lubricators, 
the latter sure to prove a useful fitting on 
the Alberni line. The profile, Fig. 18, 
shows what was in front of us when at 4.10 
p-m. we left Parksville with three cars, 
say 150 tons, in charge of enginemen Som- 
erville and Mearns. The fireman’s seat 
was double—lengthwise—and sitting on the 
front half of it gave me an unusually good 
view of track and scenery through the open 
door on to the running-board, which also 
tempered the heat from the backward- 
projecting firebox—an arrangement anathe- 
ma to me, due to which I have roasted in 
torment on more than one occasion—allow- 


30 35 40 indifference, not dree- 


ing his weird by the 
sweat of his brow but 
just giving a little 
wheel a touch every now and then, and 
enjoying the scenery. 

It was the Malahat climb over again, 
only worse. Once more the engine, faced 
apparently by a forbidding wall of rock, 
found a way over it, fighting every foot of 
the way up, through rock cuttings and 
round reverse curves, sometimes on 
shelves cut in the mountainside, while we 
looked down almost sheer into the placid 
waters of Cameron Lake. A beautiful body 
of water, this; several miles long and 
narrow, one looks across it to the opposite 
side, a tree-covered slope springing almost 
clear from the beach, only giving enough 
room for the highway, and rising a couple 
of thousand feet towards the snowline, with 
Arrowsmith in the background. But the 
higher we climbed the thicker grew the 
haze; evidently a forest fire was burning 
somewhere in the district. Scores of them 
break out every summer in B.C., wreaking 
sal havoc among the great resinous firs, 
often making it necessary to shut down the 
logging camps until autumn rains reduce 
the fire hazard. Every year in the Fall 
comes this blue haze and smell of burning, 
and one realises that very likely millions 
of dollars worth of timber is going up in 
smoke, leaving a welter of charred trunks 
and smouldering logs. 

Climbing steadily skywards, the old engine 
clanked in and out of cuttings and round 
curves, while I followed her progress on 
the profile-sheet and noticed the crowning 
mile of 1 in 46 at the summit. My thoughts 
went back to a somewhat similar experience 
in England—the Dainton bank just west of 
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Newton Abbott, and my trip ov 
“King William III,” witn the Jornish 
Riviera. The load was 366 tons, \ith’ yo 
banking assistance provided; tli speed 


" it on 


fell lower and lower until on the fival ] jy 
36-44 pitch nearing the peak and th: summi 
tunnel it had dropped to 10 m.p.h. or legs 
and I began to wonder if we were ving t 
stall ; all the more likely as the roc repairs 
going on in the tunnel called for the ..utting 
of the throttle at the critical i oment. 
There seemed some similarity bet en the 
two inclines, Dainton and Arro smith, 


both long and steep, and both worki: - up to 
a troublesome climax right at t » top, 


But the similarity cannot be talk.n too 
far; Dainton was only about miles 
long, against Arrowsmith’s 12 ; itther, 


coal-firing was the method in one | ise ag 
against oil-firing in the other, an that, 


I can assure the reader, is a very cvisider. 
able difference indeed. 

Nearing the summit, just before r: .ching 
the culminating 1 in 46, we stoppe.! at a 


water-tank tucked snugly away against the 
rock wall among ferns and firs, th: most 
picturesque setting imaginable for a rink. 
ing fountain. No need for a pump t« keep 
this tank brimming; a little mo shila 
rivulet had been tapped, piped and trained 
to fill it by gravity with ice-cold crystal. 
clear water right off the top of the Beaufort 
range. And no need to “ treat” this water 
either ; so pure and sparkling was it | could 
not resist sampling it and felt inclined to 
bottle some to “treat” my friends, 
Away, refreshed, in a few minutes came 
the summit, 1284-5ft, and there ahead 
of us, to the west, lay the waters of Barkley 
Sound, beyond the Albernis, the twin cities 


of the plain. The S.W. corner of Van. 
couver Island lay spread out like a 
map, with its inlets, lakes and _ forests, 


but I looked beyond all these, searching 
through the smoke-haze for the silvery glit- 
ter of the Pacific—and there it was! I was 





FiG. 19—-NEARING HILLIERS 


on Vancouver Island’s height of land, the 
watershed, looking at Canada’s final boun 
dary, and the C.P.R.’s terminus. It was 
quite impressive, this Pisgah-like sight, 
if not of the Promised Land yet of a sea 
extending, uninterrupted, thousands of 
rolling miles clear to the Orient. 

Over the top at once there began the 
17-mile declivity which extends without 
let or hindrance to the Albernis, only 
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14ft a.s.l. Another “ derangement of epi- 
taphs ” here—Alberni and Port Alberni, 
, mer: 2 miles apart. A tremendous drop 
this: Shap and Beattock can bow their 
diminished heads when compared with 
this 17-mile continuous decline at 1 in 66 
—compensated for curvature, as is the 
other side. A lot of metal must have 
come off brake-shoes on these gradients 
in the thirty-odd years of their operation. 
One mile down we pass Arrowsmith non- 
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“‘ What an ideal piece of track for a Beyer- 
Garratt!” Say, a simple, rugged 0-4+-4-0 
with a tractive effort of about 30,000 Ib; 
such an engine would be admirably suited 
to the heavy ients and incessant cur- 
vature of the Alberni line—and to the rest 
of the E. and N.R. for that matter, branches 
included. Its ample adhesive weight yet 
light axle-loading and flexibility would be 
very appropriate in association with—dare 
I mention ?—none-too-good a road-bed. 
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2—The “‘ Y,”’ 
5—Station. 


1—The E. and N.R. 


stop, crossing a trestle spanning a quaking 
muskeg (Anglice: peat bog), very trouble- 
some to keep in shape, I was told; they 
should have adopted the Stephenson Chat 
Moss method. The engine drifted down, 
mile after mile, round curve after curve, 
(one a great horseshoe), stopping at Bain- 
bridge and Solly Junction, where the branch 
to Great Central Lake leaves the “ main 
stem,’ and at Alberni, the first of the pair, 
where the original settlement was made in 
the *60’s, to a stand in the station at Port 
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a substitute for a turntable. 
6—Alberni-Pacific Lumber Company mill. 


Fic. 20—PORT ALBERNI 


Neither turntables nor “ Y’s” would be 
needed, and the existing generous provi- 
sion of water-tanks—four in the 39 miles 
—would make replenishment at frequent 
intervals so simple a matter that no objec- 
tion could be raised to the Garratt design 
on the score that a dwindling water 
supply reduces adhesion and affects weight- 
distribution and riding—even apart from 
the fact that there is next to nothing of 
importance in these “ talking-points ’’ any- 
way, except possibly when applied to an 
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generator feeding four traction motors, 
and their associated appurtenances— 
exciter, batteries, heaters, switchgear” and 
auxiliaries, a degree of delicate complication 
unapproached in the steam locomotive. 
However satisfactory the diesels may be in 
operation— and I cast no reflection on their 
efficiency nor advantages, some of which are 
self-evident and fairly well proven by this 
time—I think the suggested Garratt would 
have proved as satisfactory in many ways, 





3—Engine shed. 4—Bloedel, Welch and Stewart Pulp-mill, 
7—Logging railway. 


and cheaper both in first and last cost, 
for it still may be queried what the life of 
these comparatively delicate and compli- 
cated machines will be. - It is unfortunate 
that the Garratt has never been tried on 
the E. and N.R.—or for that. matter 
anywhere on the North American continent. 
Ts it ever likely to be ? No—I do not think 
there is any probability of its being adopted 
anywhere in Canada or the States, if only 
for the reason that it is not a “home” 
design. National self-esteem in the’ engi- 
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FIG. 21—PROPOSED VANCOUVER--NANAIMO FERRY 


Alberni. Time, 5.40 p.m., 39 miles with six 
stops in 90 minutes; average speed, inclu- 
sive, 26 m.p.h. Looking at the profile, 
it will be conceded this is pretty good. 
Certainly it might have been . worse—and 
I am convinced it is not likely ever to be 
better, diesel-electrics notwithstanding. 
Looking over the notes of this trip, it 
occurred to me—the same thing has hap- 
pened once or twice before in Canada— 


ultra-large engine. Probably one engine 
could handle all the traffic, passenger and 
freight, over the branch. Yes, I would 
very much like to see such a Garratt work- 
ing on the E. and N.R. However, it 
is not to be; in place of the four simple 
cylinders and similarly straightforward 
steam-generating plant of the Garratt 
there will be an engine with six super- 
charged diesel cylinders, coupled directly to a 


neering field would militate against it, 
probably in Canada and certainly in the 
States, however promising its adoption 
might seem to be. Besides, there is another 
decisive reason—the writing is on the wall— 
the days of the steam locomotive are num- 
bered in North America; and incidentally, in 
in my humble opinion, are those of the diesel 
—the future is with the gas-turbine ! 

The two towns, Alberni and Port Alberni, 





lie at the inner end of the Alberni Canal, 
a fjord-like inlet, the mouth of which opens 
into Barkley Sound (see map, Fig. 1, page 422), 
this in‘ turn debouching into the Pacific. 
This narrow gash cuts right into the heart 
of the Island, actually reaching within 
40 miles of its eastern shore. As is so 
often the case on the island, the name 
bespeaks its Spanish origin. It was dis- 
covered and explored in 1791 by Captain 
Don Pedro Alberni, a member of the expedi- 
tion that had made a settlement at Nootka 
100 miles-or so farther up the coast. The 


canal is-claimed, probably with truth, to be 
capable of harbouring all the navies of the 


1—C.P.R. Dock. 


2—E. and N.R. Railway. 
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goods—partly whisky, doubtless. Four years 
later the mill was forced to close down, 
the supply of logs within reach having been 
railways and _ tractors 
were not available in those days to enlarge 
Most of the logs were 
hauled to the mill by oxen, others being 


exhausted—roads, 
the supply area. 


floated down shallow streams, which prob- 
ably went dry in summer. Sproat, the mill- 
operator, deplored the necessity of closure, 
saying: ‘‘ the largest and probably the only 
industrial undertaking of its kind that would 
ever exist on Vancouver Island was being 
killed.’ 


of hanour among Vancouver 


Nanaimo 


Fic. 22—Ciry OF NANAIMO 


world; in any case, it is a superb harbour, 
sheltered from one end to the other, and it 
and the surrounding country would cer- 
tainly have come into their own if Seymour 
Narrows, between Vancouver Island and 
the mainland, had been bridged as was 
originally planned and the -€.P.R. had 
been brought across it. The area of the 
canal puts even Vancouver's great harbour 
into the shade and as to Victoria’s—but, 
there, I am by way of being a Victorian, 
and I haven’t the heart to seriously compare 
the two! As well compare a pocket-hand- 
kerchief and a sheet. The same thing 
applies to Esquimalt Harbour. When. the 
“Queen Elizabeth ”’ entered the latter in 
1942 it was jokingly said there was no room 
for any other vessel; yet she would be lost 
in the Alberni Canal. 

Once discovered and christened, nothing 
further seems to have happened in the canal 
area until in 1860 a little sawmill was set 
up at what is now Alberni—incidentally, 
the right to settle there had been bought 
from the Indians for £20, which was paid in 
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The next “ industrial undertaking’ was a 
paper-mill, established in 1894, but it suf- 
fered the same fate as the saw-mill, and for 
the same reason, shortage of material— 
rags! The irony of it—shortage of material, 
with limitless pulp-wood growing right 
up to the doors! The dawn of the wood- 
fibre era had not yet come. To quote the 
“Colonist”: “Rags did not grow on 
trees and it was all B.C.’s meagre population 
could do to clothe itself without providing 
the volume of rags needed to produce paper.”’ 
So rags had to be imported from England, 
and all sorts of substitutes were utilised in 
addition—ferns, rope, even employees’ over- 
alls, anything and everything usable was 
dumped into the bins to keep the mill 
in operation, all to no purpose. After a 
struggle lasting two years the mill ceased 
operation and no more paper came out of 
B.C. until 1908, when the next paper-mill 
was built, using pulp instead of its employees’ 
nether garments. From that date to the 
present day the raison d’etre of the two 
Albernis can be summed up in two words— 


As a prophet Sproat is deserving 
Tslanders. 
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pulp and lumber. Their existence denends 
on them and their future is bound ip jy 
them. 

In 1912 the E. and N.R. came ove~ the 
mountains from Parksville to a ter: iinys 
at Port Aiberni, both towns, old and ney, 
feeling the benefit of rail connection with 
the rest of the island, more espe-ially 
Nanaimo and Victoria; about the same 
time, too, the road was driven througi: the 
bush and along the shore of Cameron Lake 
to join the Island Highway at Park: ville, 
Port Alberni, with its better wharf fac’ ities, 
soon outdistanced the original settlem« nt of 
Alberni. Now the latter, known as the 
Old Town, has become largely resideatial, 
its working residents ‘‘ commuting ”’ () the 
mills in Port Alberni every day. Of course, 
the two towns should amalgamate and no 
doubt will do so sooner or later, but 1 iean. 
while little jealousies and rivalries keep 
them apart spiritually though not physically, 
as the boundary line is purely imaginary, 
existing only on maps. At present each 
has its own government, the duties of the 
staffs often overlapping in dealing with 
similar problems, duplication naturally in- 
creasing costs to the two communities, 
but at heart the interests and well-being of 
one are of direct concern to the other, 
no doubt in the end commonsense will 
prevail and amalgamation take place. Ex. 
tensive coal seams are known to exist right 
under both towns, but they are not worked, 
the chief reason being that mineral rights 
are owned by the same interests that operate 
the mines in the Comox-Cumberland area. 
I have already pointed out why the 
future of coal-mining on the island appears 
to me uncertain. 

Fig. 20 shows the lay-out of Port Alberni 
and its waterfront; the boundary line between 
the two towns roughly corresponds with 
the left-hand side of the picture. It shows 
graphically how a British Columbian town 
develops—in this case during a period of 
about forty years—out of the surrounding 
bush, the raw material, as it were, which 
will be seen to the right. Finally, it 
shows the Pacific terminus of the C.P.R. ; 
let Vancouver hide its diminished head! 

The future of both the Albernis seems 
assured ; no “‘ ghost towns”’ will take the 
place of the present busy boroughs. Lum- 
ber, plywood, pulp; exports from a fine 
harbour with ample wharfage; new indus- 
tries are talked of—rayon, for instance, 
which sounds promising; all these give good 
grounds for a sound industrial development 
over years to come. And then there is 
always coal—the towns are built on it! 
The climate is, of course, mild, seeing that 
it is a west-coast area, and the harbour is 
ice-free. The population of the combined 
municipalities is 12,000 and growing steadily ; 
the spirit of Don Pedro Alberni, revisiting 
old haunts and hovering over the harbour, 
would have difficulty in making a landing 
or recognising the locality. 

I left Port Alberni the next morning at 
10.28, on the same engine which was ahead 
of five cars, a load of, say, 250 tons—not 
exactly a bagatelle to take over the 
Beaufort Range up that great 17 mile 
incline we had descended so gingerly the 
day before. There were four of us in the 
cab, one being a “ student fireman ’’— the 
term is self-explanatory—whom I conceded 
had more right to the front half of Mearns’s 
seat than I, which made an eyrie on the 
tender tank necessary for me as a substitute. 
One gets a splendid all-round view from 
up there, and most of the soot that belches 
from the chimney whenever sand is fed 
through the firedoor. Noticing a handwheel 








- eC E 










Dec. 1, 1950 


on the tender, evidently a brake fitting, 
unusul on Canadian engines, and enquiring 
the why and wherefore, I was told it was 
used if the engine was standing on a gradient 
any longth of time in case the air-brake 
shoul! leak off. Steadily climbing, with 
wide open throttle and lengthy valve- 
travel —I can safely leave the exact 
figur:s to the reader’s imagination, be- 
cause I never noted them—round the 
grea’ horse-shoe curve on which most of 
the i7 mile incline is laid out, I looked 
down on the wide area of logged-off, burnt- 
over land surrounding the Albernis, 
and it was evident that much of it 
had been burnt more than once—even 
that some of it was burning still, accounting 
for yesterday’s smoke haze ; charred stumps 
and blackened logs showed dark among the 
fresh green of second-growth, through which 
the fire was creeping. Higher and higher, 
mile after mile, the engine slogged its way 
toward the summit, backward looks taking 
in an ever wider sweep over the cities of the 
plain that lay smoking lazily at the head of 
the Alberni Canal, while farther still to the 
west one caught the glitter of the Pacific. 
Over the top, 1284-6ft, and with a regretful 
look from me at the rugged coastal region 
we were leaving, the train began to drop 
down among rock cuttings and yellow broom 
into the sheltered beauty of Cameron Lake, 
snowy Arrowsmith standing sentinel over 
ir all. It was too lovely to traverse cooped 
up in the cab, so I transferred myself to the 
cow-catcher, an unrivalled vantage-point 
when scenery becomes of greater interest 
than locomotives—it often does with me 
and certainly in the Cameron Lake district. 
After the Lake station, a very pretty one, 
flower- decked and well-cared-for, the 
only one worth looking at on the line, the 
speed became quite high, along the cool, 
tree-walled glades cut through the bush 
near Hilliers and Coombs. Sitting out 
in front, in splendid isolation, watching 
the track peel away underneath, and tho- 
roughly enjoying myself, only two entries 
were made on my pad—1) just missed a deer ; 
(2) lot of new ties needed along here. There 
were—one notices track-condition very plain- 
ly from the front end—perhaps this was why 
I had been warned of rough riding the day 
before! Despite these obvious imperfections, 
we remained on the metals until finally 
Parksville was made at 12.25 pm.; 39 
miles from Port Alberni, with several stops 
in roughly two hours; the 17 mile climb 
had taken its toll of the minutes. But what 
matter? If time is of minor importance 
on the main line between Victoria and 
Courtenay, still less is it of concern over 
the Alberni branch. ; 

The south-bound run to Victoria calls for 
no comment, beyond that the train from 
Alberni is timed to coincide with No. 2 
from Courtenay at Parksville, and the latter 
to connect at Nanaimo with the ferries to 
and from Vancouver. These cross-channel 
services are carried out by the Princesses, 
“Elaine” and “ Elizabeth,” the passage 
taking two and a half hours. These vessels 
are nearing the end of their useful life, at 
any rate, so far as the C.P.R. is concerned, 
though it is possible they may carry on a 
while longer under less critical ownership, 
as has been the case with the old “ single 
stackers,’’ the Princesses ‘“‘Alice”’ and ‘‘Joan,”’ 
both of which are now sailing under Greek 
registry in the Aegean. The vessels employed 
on services between Vancouver Island and the 
mainland have always been fine, up-to-date 
and well-maintained, and this reputation 
will be enhanced by the new ferry at present 
under construction by the Fairfield Company, 
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of Govan, of which an outline is given in 
Fig. 21. The keel was laid last year, and 
it is expected to be completed and in ser- 
vice early in 1951. A cruiser-sterned, all- 
steel vessel, 337ft in length and 62ft beam, 
her 9000 h.p. twin single-reduction geared 
turbines will give a speed of 18} knots. 
Steam is generated in three boilers at 325 lb 
and superheated to 650 deg. One hundred and 
fifty motor-cars will be carried on two 
decks, loaded through side doors ; above, two 
decks will give accommodation for 1500 
passengers, and there will be a restaurant 
seating 150. As only day services are run 
between Nanaimo and Vancouver no sleep- 
ing cabins are necessary as is the case on 
the Victoria boats. A soot-eliminator and 
extractor will cope with the smoke nuisance 
from the large ‘single funnel that is placed 
slightly forward of amidships. Radar and 
ship-to-shore telephones are part of the 
equipment of this very up-to-date ferry and 
the crew will number approximately 100. 
Fig. 22 shows the city of Nanaimo from 
the air and brings out prominently (1) 
the Canadian Pacific Railway dock from 
which the ferries operate. The three- 
funnel vessel lying alongside is either the 
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** Princess Elaine ”’ or ‘“‘ Elizabeth.”’ The rail- 
way (2) is on much higher ground, and.some 
way from the dock; the station is at (3). 

It will have been noticed that not over- 
much attention has been given in these 
article to the locomotives, except as regards 
the oil-firing apparatus, which is typical 
of that found on the generality of engines 
operating in the west. The reason is that 
coincidentally with the first article of this 
series the withdrawal of the steam loco- 
motives of the E. and N.R. began, and was 
carried out steadily until, again coinci- 
dentally with the writing of this, the fourth 
articles, the last of the twenty-four steam 
engines disappeared. The entire line is 
now diesel-operated. It is impossible for 
anyone like myself, who grew up in the 
steam age, to recognise its passing with 
anything but regret, but acknowledge it one 
must, and on the E. and N.R. one sees its con- 
summation. This article is in a way a valedic- 
tory tribute to the work the steam locomotive 
has done on Vancouver Island and I am 
glad to have had direct association with it, 
both as observer and war-worker. The diesel 
engines now running throughout the line 
will be dealt with in the next article. 


(T'o be continued) 


The Supercharging of Internal 
Combustion Engines” 


By Sir HARRY R. RICARDO, B.A., LI.D., F.R.S. ¢ 
No. IIl—(Continued from page 502, November 24th) 


SOME thirty years ago we developed a 
special racing fuel consisting of a blend of 
ethyl and methyl alcohols, benzole and 
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this, with but little modification, remains the 
racing fuel of to-day. 

Just as the step up from 60 to 100 octane 
fuel has allowed of a power increase by 
supercharging of about three times, so a 
judicious blend of alcohols allows of a still 
further increase of at least 50 per cent if 
the engine can stand it. Thus the problem 
of supercharging as applied to a racing car 
engine, largely resolves itself into that of 
finding a suitable fuel which is both a non- 
detonant and an effective refrigerant. The 
racing engine may be a freak engine using a 
freak fuel, but none the less it gives the 
designer, for once, a perfectly free hand to 
go all out in both directions, and the lessons 
learned from such an opportunity are of 
incalculable value, while the prestige value 
of a successful racer is very great. It is a 
pity, I think, that in Great Britain neither 
industry nor the Government give it more 
than very lukewarm support. 

Next let us consider the case of the pleasure 
car, which forms by far the largest field for 
the petrol engine. Here we must use a 
fuel which is available everywhere ; to-day 
that fuel is petrol with an octane number of 
around 65 and 70, and is likely to remain 
so for some time to come. With such a fuel 
and a normally aspirated engine of good 
design and small cylinder capacity, we 
can just about get up to a compression ratio 
of 7-0/1, which is probably very nearly the 
optimum for this service. At this ratio we 
are just on the edge of detonation at low 
engine speed and could not tolerate any 
supercharge except in the higher speed ranges, 
but the average motorist, unlike the racing 
driver, is far more interested in a high torque 
at relatively low speeds than in any addition 
to his top speed, which is already as high, or 
higher than he can safely use. To obtain 
any worthwhile gain in power by super- 
charging, he would have to reduce his com- 
pression ratio very considerably and thus 
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increase greatly his fuel consumption, which 
he will. not tolerate, much less will he pay 
extra for it. In his case it will be much 
better, if he wants more power, to enlarg 
his engine. I do not see then that there is 
any case for applying supercharging to the 
ordinary pleasure car. 

Let us consider next the case of the 
diesel engine, and more especially the light, 
high-speed diesel engine. Here the case for 
supercharging appears to me to be a much 
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charged conditions in which, with a fixed 
quantity of fuel per cycle, the time of start 
of injection was varied. It will be noted 
that, under these conditions, very little is 
gained i in power or efficiency - going beyond 
the constant-pressure 

In both types of alles: " doubling the 
intake pressure increases the heat flow by 
about 60 per cent; thus the relative heat 
losses are reduced, but, though it is perhaps 
not generally realised, the diesel is more 
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more attractive one, for the compression- 
ignition engine responds to supercharging 
far more favourably than does the spark- 
ignition engine. 

In the - first place, the awful bogies of 
detonation and pre-ignition are entirely 
absent. In the second, the higher the 
density of the intake air, the shorter the 
delay period and therefore the smoother 
and the more controllable the combustion ; 
again, the higher the intake pressure, the 
Jess sensitive does the engine become to 
either the cetane number or the volatility 
of the fuel; hence the wider the range of 
fuels it can digest. For example, Fig. 3 
shows, superimposed, a number of indieator 
diagrams taken from a small supercharged 
diesel engine running on a wide range of 
fuels ranging from a light gas-oil to boiler 
fuel oil of Admiralty specification. Fig. 4 
shows the corresponding fuel consumption 
curves, the air in these tests being supplied 
by an independently driven blower. Without 
supercharging, the engine would not run 
satisfactorily on the heavier samples of 
fuel. Thanks to the shorter delay period, 
the optimum ratio of maximum to compres- 
sion pressure falls as the intake pressure is 
increased. 

In either the petrol or diesel engine the 
mechanical efficiency is, in practice, a func- 
tion of the ratio of maximum pressure to 
mean effective pressure; the greater this 
ratio, the lower the mechanical efficiency. 

In the petrol engine, doubling the intake 
density involves doubling the whole pressure 
scale throughout the cycle, in fact, rather 
more than doubling, because the clearance 
volume also is supercharged—but the ratio 
of maximum to mean pressure remains 
unchanged. In the diesel engine, doubling 
the intake density considerably more than 
doubles the mean effective pressure but 
inereases the maximum pressure by only 
about 40-50 per cent, and this is all the more 
important since the ratio of maximum 
to: mean pressure is higher, and the mecha- 
niéal. efficiency lower, in the diesel engine, 
so that it has more to gain. Fig. 6 shows 
the results of a series of tests under super- 





vulnerable to heat loss and so has the more 
to gain. 

In the petrol engine, supercharging at 
low revolution speeds leads to rough run- 
ning and it is early limited by detonation ; 
in the diesel, supercharging shows to best 
advantage at the lowest end of the speed 
range, where heat losses bulk large, also all 
diesel knock is eliminated and the engine 
runs remarkably smoothly. 

Both engines score heavily by intercooling, 
but the diesel engine the more so, on account 
of its much higher ratio of compression. 
On the other hand, while the petrol engine 
can use its fuel as a refrigerant, the diesel 
engine lacks this advantage and must depend 
wholly on a heat exchanger, though, in some 
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the conditions are suitable, as in m.iring 
or industrial use. In the four-stroke , tro} 
engine, the temperature of the exhaust jg 
far too high, and a large amount of heat 
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Fic. a of Injection Timing on the Performance and 
Cylinder Pressure Diagram of Comet Mark III Engine 


must be dissipated, with consequent loss of 
efficiency, before it can be used in a turbine. 

Comparative tests on both petrol and diesel 
engines of similar capacity have shown that 
in both cases the relative heat flow to the 
cylinder walls and pistons diminishes with 
increase of density at the same rate as with 
increase of speed, that is to say, if the 
power output be doubled by doubling the 
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Fic. 5—Effect of Air Intake Temperature on the Load Range Curve and Heat Loss to the Cooling Water Under 
Supercharge 


cases, perhaps water injection might usefully 
be employed. 

In the four-stroke diesel engine, by vir- 
tue of the longer expansion-ratio and the 
lower air utilisation, the exhaust is much 
eooler and almost at a temperature which 
can be utilised in a turbine, so that an exhaust 
driven turbo supercharger can be used when 





speed at atmospheric density, or by doubling 
the density at the same speed, the heat 
flow in either case will be increased by about 
60 per cent, provided that the entering-air 
temperature is the same, but if, when super- 

charging, the induction-air temperature is 
allowed to rise, the heat flow will rise rapidly 
and more so in the diesel than in the petro! 
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agine. Fig. 5 shows the variation in gross 
yeat-flow to the cooling-water with different 
jirinteke temperatures. 

Ina high-speed high-compression engine of 
jorma! design little, if anything, is to be 
gained by cylinder scavenging, since the 
iulet «und exhaust valves are in such close 
proxin .ity that overlap timing results merely 
in shot circuiting. When account is taken 
of the loss of air (on which work has been 
done .. the blower) and the necessary dis- 
tortion. of the combustion space in order to 
ycommodate the valve overlap, the net 
result is generally negative. We have not 

heen wble to observe any measurable reduc- 
tion in piston temperature even with very 
wide overlaps, involving a _ considerable 
loss of air. It would seem that it is only 
when an exhaust turbo-driven supercharger 
is employed that scavenging by valve over- 
lap can be justified, and then rather as an 
expedient to reduce the exhaust temperature 
to a figure acceptable to the turbine. Even 
s0, the practice of short-circuiting some air 
to exhaust outside the cylinder and under 
thermostatic or governor control so that it 
gecurs Only when the exhaust temperature 
exceeds a safe limit is, in my opinion, much 
to be preferred. 

In the diesel engine, the volume of the 
clearance is very small, usually only between 
6 and 8 per cent, and even at full load, 
contains nearly 30 per cent of unconsumed 
oxygen, so that even if the efficiency of 
scavenging were 100 per cent, the gain in 
power would be very small; while as to 
internal cooling, we simply cannot afford 
to use expensive compressed air for this 
purpose. We can lower the exhaust tem. 
perature far more effectively by cooling the 
admission air, and that at no cost in energy 
and an appreciable gain in thermal efficiency ; 
thus, Fig. 7 illustrates the effect of varying 
the intake-air temperature on both the 
exhaust temperature and thermal efficiency. 

By far the bulk of all high-speed diesel 
engines to-day are used for the propulsion 
of heavy road-vehicles. In this service 
what is required above all else, is high torque 
at low engine revolutions, in order to reduce 
gear changing, to give good acceleration, 
and the ability to “hang on to” a high 
gear on hills. Ultimate power at maxi- 


mum engine speed is seldom used and is 
what we really need, 


of minor interest ; 
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it would appear that an engine of only 
5 litres cylinder capacity would give about 
the same road performance as an unsuper- 
charged engine of 8 litres. Unfortunately, 
no form of blower exists to-day which will 
provide the characteristics we want; that 
is, the delivery of a small volume of air 
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seems, we must fall back upon some form 
of piston blower which alone can provide 
internal compression, combined with very 
small leakage losses, and which could be 
designed to give a drooping volumetric- 
efficiency curve; the urgent problem before 
us to-day is, I think, the design and develop- 






































Fic. 8 —Longitudinal Section of Experimental Supercharged Engine 


against a high pressure when running 
slowly and of a larger volume at a lower 
pressure when running fast. Clearly none of 
the conventional forms of blower will achieve 
this ; we can dismiss at once the centrifugal 
or axial-flow blower as totally unsuitable ; 
we can, I think, dismiss also the Roots’ 
type for, having no internal compression, 
its efficiency is necessarily low when deliver- 
ing against pressures of the order of 10-15 Ib 






Maximum Cylinder Pressure 


400 


Exhaust Temperature °C. 


JV. 


Specific Fuel Consumption 


190 230 


b.m.e.p. - 1b. persq. in. 
Fic. 7—Effect of Intercooling on a Single-Cylinder, Four-Stroke, Comet Mark III Engine 


but cannot get with the petrol engine, is 
very high torque at low engine speeds. 
The supercharged diesel should be ideal 
for this, for it behaves so excellently when 
heavily supercharged at low revolution 
speds. If, by supercharging, we could 
obt:.in double the normal full load torque 
at ‘he lower end of the speed range, then 


per square inch and, in any case, its leakage 
path is so great that it will not deliver at 
all against a high pressure at low speed ; 
and the latter objection applies also to such 
blowers as the Lysholm, or those of the 
sliding-vane type, for although they pro- 
vide internal compression they also have 
very long leakage paths. Inevitably it 


ment of an elegant form of piston blower for 
such a service. 

Many supercharged diesel engines have 
been and are running on the roads to-day, 
using either Roots or sliding-vane-type 
blowers, but their performance is a little 





Fic. 9—Supercharged Engine 


disappointing in that the high supercharge 
is not available at the time when it is most 
needed. 

Our general experience, after a good many 
years of experiment on supercharged diesel 
engines of the type and size in question, is 
that an engine of reasonably robust but 
perfectly orthodox design, and using the 
usual modern bearing materials, &c., can 
quite safely stand up to a supercharge which” 
will double its torque at low speeds and that 
even without any intercooling, but that 
if the same supercharge be applied and made 
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full use of at its top speed, thus doubling 
the maximum power, the heat flow will be 
too great and it then becomes necessary to 
take such measures as oil-cooling the pistons, 
using special materials, or even sodium- 
cooling for the exhaust valves, &c., but 
much depends on the degree of intercooling 
that can be provided and, in a vehicle, this 
is very limited. 

I have dealt at some length with the case 
of the diesel engine for heavy road-vehicles, 
for this service employs the bulk of all 
diesel engines, large or small produced to-day, 
not only in numbers but also in total aggre- 
gate power, the other main fields being for 
marine propulsion and industrial work 
generally. For large marine engines, whose 
rotational speed is limited by propeller 
efficiency, the two-stroke cycle is generally 
preferred. A two-stroke engine is normally 
supercharged to the extent that its air supply 
is delivered at a pressure in excess of the 
atmosphere, but since its cylinder forms a 
free passage-way and is not a cul-de-sac, 
as in the four-stroke engine, air can pass 
through it freely, and the degree of boost is 
dependent upon the resistance to flow offered 
by the exhaust ports. Although some 
supercharge can be attained by appropriate 
port timing, or by making use of exhaust 
pulsation to drive back some of the air 
spilt out of the exhaust ports, the scope 
in this direction is limited and the only 
means of applying a really substantial 
supercharge is by the imposition of back 
pressure. This, however, places a heavy 
burden on the scavenging blower, for the 
two-cycle engine requires about 50 per 
cent more air than does the four-cycle, 
and since the process of filling the cylinder 
is carried out while the piston is hovering 
around bottom centre, no part of the blower 
work is returned, by pneumatic transmission, 
as in the four-stroke engine. Supercharging, 
therefore, by raising the exhaust back 
pressure is hardly tolerable unless an exhaust 
turbine be used, in which case the whole 
and even more than the whole, of the addi- 
tional blower work can be recovered. Fitted 
with an exhaust turbine, any degree of 
supercharge can be applied to a two-cycle 
engine, for the higher the exhaust back 
pressure, the greater the return, and that 
with interest, from the turbine until, in 
the limit, the turbine is. é¢veloping the whole 
of the useful power, that ef the piston engine 
being absorbed enti by the blower. 
The piston engine then performs the same 
function as the boiler in a steam plant. 

The demands .of marine propulsion are, 
of course, the very opposite to those of the 
road, in that high torque is required only 
at the top end of the speed range. For such 
a service the exhaust. turbo-blower seems 
the obvious solution for the four-cycle 
engine, for it provides the supercharge just 
when it is most needed, and that with the 
minimum expenditure of useful. energy ; 
much the same, of course, applies to tlie 
industrial engine, which runs normally at a 
constant speed. Exhaust turbo-blowers are, 
however, expensive luxuries and are efficient 
only in relatively large sizes. I do not 
think their use would be justified for engines 
of less than, say, 150 h.p. For smaller 
industrial or marine engines, some form of 
mechanical blower, such as the Roots, 
Lysholm, or sliding vane, is preferable, but 
none such, in small sizes, are efficient at 
pressures over about half an atmosphere, 
and if we are going to supercharge a small 
engine at all, we want to do it thoroughly. 
We’ have recently built up an experimental 
engine of about 40 b.h.p. per cylinder, using 
@-piston supercharger sandwiched between 
two working cylinders and delivering alter- 
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nately a double supercharge to each of them. 
There is, of course, nothing novel in such a 
scheme, but the advantages of supercharging, 
particularly perhaps in the better combustion 
of heavy and low cetane fuels, appeared to 
be great enough to justify it, now that we 
know how to cope with high rates of heat 
flow. 

Fig. 8 shows a longitudinal section and 
Fig. 9 is a photograph of this engine. 

So far only a few preliminary tests have 
been carried out on this experimental engine, 
but already it has shown itself capable 
of developing a net brake mean pressure of 
200 lb per square inch, with a perfectly 
clean exhaust. Thus, this converted three- 
cylinder engine—for we have merely sub- 
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stituted a pumping cylinder in plac: of the 
centre working cylinder—is already giving 
very nearly the same power output as 4 
four-cylinder of the same cylinder dimey. 
sions ; the general running so far is )-mark. 
ably smooth and quiet at all loac.; its 
weakness lies in the fact that it provides no 
intercooling. 

Finally, to sum up: the conch: ‘ions | 
have come to, so far, are that it is n worth 
while supercharging the spark-igni‘ on ep. 
gine except in the case of aircraft o: racing. 
cars, but that in the case of the forr-cyole 
diesel it pays, hands down, to do -o, and 
would pay most handsomely of al! in the 
road-vehicle field, if and when a . iitable 
blower can be developed for this serv; ©. 
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No. II—(Continued from page 494, November 24th) 


{ gece next paper to be presented cn Wed- 
nesday morning, November 15th, was 
“Thermodynamic Aspects of the Movement 
of Sulphur Between Gas and Slag in the Basic 
Open-Hearth Process,” by F. D. Richardson 
and G. Withers. 


THERMODYNAMIC ASPECTS OF THE MOVEMENT 
OF SULPHUR 


By F. D. RicHarpson and G. WITHERS 


SYNOPSIS 


A theoretical study is made of the sulphur equi- 
librium between a basic slag containing sulphur and the 
furnace gases in the open-hearth process. It is concluded 
that the higher the slag temperature and the more 
complete the degree of combustion of the gases coming 
into contact with the slag surface, the less chance 
there is of the slag picking up sulphur from the gas 
phase. The combustion limits which are required at 
the slag surface in the presence of gases of various 
sulphur contents, to avoid pick-up in the refining period, 
have been calculated. It is suggested that if these 
limits can be exceeded in practice, it should be possible 
to pass sulphur from metal to gas via the slag at the 
same time as oxygen is passed from gas to metal. 


Discussion 


Dr. U. R. Evans, F.R.S. (University of 
Cambridge) said the only criticism he felt 
inclined to make of the paper was the use 
of the word “ thermodynamic ”’ in the title. 
Clearly the equilibria, worked out with so 
much care, did obey thermodynamic prin- 
ciples—like everything else in the world— 
but the stress laid on the fact might deter 
practical men from studying the paper and 
answering the all-important question as to 
whether the conditions laid down for obtain- 
ing a satisfactorily low sulphur content in 
the steel could really be maintained in the 
furnace. Steel-makers, however, should be 
urged to answer the question bearing in 
mind the principles laid down in the para- 
graph where it was stated that the sulphur 
content which could be tolerated in the gas 
increased as the CO/CO, ratio decreased, 
and that it might be more important to reduce 
the area of slag surface where that ratio 
could not be ensured, than to reduce the 
sulphur content of the gas. The answer to 
this question, Dr. Evans suggested, was 
important because the corrosion of metals, 
and especially steel, was one of the dominant 
economic problems of to-day on which 
depended the decision between prosperity 
and poverty, a matter emphasised at the 
recent United Nations Scientific Conference 
on the conservation and utilisation of 
resources. Although sulphur, under some 
circumstances, increased the risk of corrosion, 
it had sometimes been blamed for corrosion 
which was really due to other causes. It 
should therefore be clearly stated that there 
were circumstances where the sulphur content 


of steel did not influence the corrosioi: rate, 
Nevertheless, cases were known where siilphur 
in the metal was all-important. However, 
the influence of sulphur might be muoclified 
by other constituents of the steel, an pre. 
vious investigations had shown that siphur 
was less harmful if the steel contained 
sufficient copper. The corrosion accelerator, 
which stimulated the anodic reaction, was 
hydrogen sulphide formed by the action of 
the acid on the less stable sulphides present 
in steel. If copper was present in the 
metallic phase, the entry of the copper 
ions into the liquid should remove hydrogen 
sulphide. It had also been shown that 
phosphorus could stimulate the cathodic 
reaction, and a steel low in phosphorus and 
high in copper was preferable in most cases. 
The sulphur content in many cases was 
immaterial. The danger of corrosion starting 
somewhere depended on the chance of a 
discontinuity in the coating coinciding with 
a susceptible spot on the steel. If sulphide 
inclusions constituted the main susceptible 
spots—apart from rolled-in scale, which 
should be avoidable—the production of 
British steel of low sulphur content was 
important if British manufacturers were to 
attain and maintain a high reputation in 
regard to the incidence of corrosion. 

Dr. B. Matushka (Leoban-Donawitz, 
Austria) said that, whilst he agreed with 
the influence of gas atmosphere, chiefly 
excess oxygen, on the open-hearth furnace, 
there were other factors of considerable 
importance, such as the melting temperature, 
the basicity of the slag, the iron oxide 
content and the sulphur in the gases and in 
the charge. There was also the manganese 
content and the amount of slag. There were 
two methods of removing the sulphur. One 
was with calcium sulphide and the other 
with calcium sulphite, but it was not possible 
to combine the two. The sulphide process 
was related to the electric furnace process 
and the sulphite process to the open-hearth 
furnace. When producing rimming steel 
with very low sulphur content some years ago, 
it was found necessary to increase the basicity 
of the slag and to work with a very high 
temperature. The question of slag was bound 
up with the question of cost, and with a 
very large sulphur content there must be 
more slag, which meant loss of output. It 
also meant a very high temperature and 4 
larger charge. From his experience, Dr. 
Matushka thought it was possible to reduce 
the sulphur content, but to do so it was 
essential to take into account the other 
factors he had mentioned. 

Dr. P. T. Carter (Royal Technical College, 
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Glasgow) commented that the author had 
raised & very important problem regarding 
the CU/CO, ratio in steel-making. Clearly 
it wa. the oxidising nature of the gas that 
was iaportant and operative in the equi- 
librium between gas and slag. It would be 
very interesting if some experiments could 
be ca:tied out to determine the nature of 
the gases coming off both during the lime 
boil and the oil boil. The gas coming off 
during the lime boil would be more oxidising 
than the gas coming off in the oil boil. The 
problem was to decide what kind of diffusion 
took place in the gas that came off during 
the boil and the gas passing over the steel 
during the slag-making process. 

Dr. A. H. Leckie (B.I.S.R.A.) said there 
was a point arising out of the paper for prac- 
tical steel makers. The author had men- 
tioned oxidation by calcium sulphide, and 
this brought a warning that the present 
technique adopted for the removal of sulphur 
in open-hearth practice and adding a large 
amount of lime, might, in fact, not be the 
best, because what would happen was that 
the metal picked up sulphur from the gas 
under conditions not sufficiently good for 
oxidising the metal, and the lime would be 
useless for desulphurisation. Perhaps steel 
makers would think about that. If a finer 
slag than at present was used, it would 
allow the sulphur to pass through the gas 
to a much greater extent. Would it then be 
possible to desulphurise to the extent 
required? The paper suggested that it 
could be done, but would any practical steel- 
maker take that risk ? 


—_—--—— 


At the afternoon session, on Wednesday, 
November 15th, at which Mr. James Mitchell 
presided, a paper on “The Effect of Cold 
Work on Steel ” was discussed. 


THE EFFECT OF COLD WORK ON STEEL 


By J. H. Anprew, D.Se., H. Leg, Ph.D., 
and others 


The paper is arranged in seven sections, and describes 
investigations carried out at Sheffield University. 
Section I, by P. L. Chang, B. Fang and R. Guenot, deals 
with the effect of carbon on the work-hardening pro- 
porns of steel; Section II, by P. L. Chang and R. 
juenot, relates to the effect of cold-work upon electrical 
resistivity in steel; Section III, by P. E. Brookes, is 
devoted to an X-ray investigation of internal strains in 
cold-drawn steels; Section IV, by L. Bourne, reports 
on the effect of high-speed deformation on steel ; Section 
V, by D. V. Wilson, on an X-ray investigation of struc- 
tural chan; in steel due to cold-working ; and Section 
VI, by U. V. Bhat and H. K. Lloyd, discusses the effect 
of cold-work on hydrogen in steel. Section VII correlates 
and discusses the results recorded in the preceding 
sections of the paper. 


DISCUSSION 


Mr. H. H. Burton (English Steel Corpora- 
tion, Ltd.) commented on Section VI of the 
paper dealing with the effect of cold work on 
hydrogen in steel. There were, he said, 
certain aspects in which a little more work 
was needed to make the paper still more 
monumental. The fact that cold work 
decreased the rate of hydrogen diffusion and 
also increased the saturation was very 
important, but he felt, if it were not too late 
for this work to be pursued a little further, 
that some more experiments were needed to 
show whether or no the decrease in hydrogen 
diffusion was the same in both directions. 
He rather fancied that it would decrease in 
one direction and increase in the other 
direction. It was, he claimed, a well-estab- 
lished experience of those who had made 
chemical reaction vessels that in order to have 
the material as little permeable to hydrogen 
as possible it was necessary to make it with 
the grain flow in a particular direction. 
Linked up with this was the suggestion in the 
paper that ‘“‘the observed decrease in the 
rate of hydrogen diffusion in cold-worked 
‘ron specimens is partly due to the occlusion 
of molecular layers of hydrogen at mosaic 
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boundaries or disjunctions.” How far had 
the authors explored the possibility of the 
hydrogen being associated with diffusion ? 
Other work going on seemed to indicate that 
hot rolling might leave silicon inclusions and 
that might be a likely place for hydrogen to 
be occluded. In regard to the statement that 
hydrogen diffusion decreased as the hardness 
of the material increased, he could not help 
wondering whether the authors were justified 
in attributing the difference between nickel 
and nickel-chromium steel to the chromium 
when it was borne in mind that the hardness 
of the nickel steel was 245 and the hardness 
of the nickel-chrome steel was 302. It 
seemed to him that the hardness might play 
an equally important part. On the other 
hand, it was indicated that material iso- 
thermally treated at 480 deg. Cent. showed a 
higher rate of diffusion than that treated at 
850 deg. Cent. He wondered whether the 
authors had determined the hydrogen dif- 
fusion from specimens that were actually 
isothermally transformed in the pearlite 
Tange. 

Dr. R. H. Greaves (London) remarked on 
the references to dimensional changes. Those 


‘results, he considered, had many applications, 


especially in regard to springs exposed to 
elevated temperatures and tie rods made of 
cold-worked steel. Many years ago, Dr. 
Greaves said, he was interested in the wire 
winding of gun tubes, the idea being to 
obtain a wire in a condition in which it 
would withstand heat from the firing of the 
gun without loss of tension. A wire with a 
tensile stress of something over 100 tons per 
square inch might, in those circumstances, 
lose more than half its tension owing to a 
permanent increase in the length of the wire 
on heating, but if the wire was given a pre- 
liminary heating before being wound on to 
the tube the loss in tension was much less. 
It was clear that the preheating temperature 
should be as high as possible in order that the 
tension should be retained at as high a 
temperature as possible. Alloy steel had an 
advantage in that respect because a higher 
preheating temperature could be used and 
adequate strength retained in the wire. In 
the case of carbon steel, chrome-vanadium 
steel and chrome-molybdenum steel the 
increase in density was accompanied by an 
increase in length, but in the case of the 
austenitic steel there was a decrease in 
length and that probably helped to maintain 
the tension in the wire which was subjected 
under stress to the high temperature. There 
was no loss of tension, but the decrease in 
length of the austenitic steel was only three- 
fifths of what would be expected if the con- 
traction had been uniform in all directions. 
The increase in length of the other steels—and 
in the case of the austenitic steel the insuffi- 
cient increase in length—was accounted for 
by the directional effect of cold drawing. 
X-ray examination showed marked direc- 
tionality in all the wires before and after 
treatment, but there was no austenite except, 
of course, in the austenitic steel. It was 
possible to get austenite formation under 
impact stresses, and under abnormal con- 
ditions it was probable that austenite could 
be formed in a carbon steel wire, but it 
quickly changed to martensite and led to 
fracture. Therefore it was generally an 
abnormal condition 

Dr. F. R. N. Nabarro (Birmingham Uni- 
versity), in a communication read by Dr. 
T. Ko, drew attention to the increased rate 
of work hardening and the decreased rate of 
the fall of density observed in high-carbon 
steels when the reduction in area exceeded 
about 40 per cent. Did this mean that a new 
mechanism of deformation set in when this 
strain was reached? Although there was 
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some such indication in the curves, Dr. 
Nabarro said he could offer no clear theo- 
retical explanation. Some increase in the 
rate of hardening at large reductions was to 
be expected because the average reduction 
in each draught was approximately a con- 
stant fraction of the original area and not a 
constant fraction of the present area. Would 
it be possible to do a similar experiment with 
the same “true” strain at each draught? 
Even if that was done, however, the flow 
lines in successive draughts might not remain 
similar, since the variation of strength with 
distance from the axis changed in successive 
draughts. 

Dr. Nabarro referred also to a statement 
in the paper that “it is the cementite which 
must undergo an amount of plastic yielding 
sufficient to allow the ferrite to recover 
elastically,” but did not think one need draw 
that unwelcome conclusion from the observa- 
tions. Imagine, he said, a sheet of ferrite 
lying between two rigid parallel sheets of 
cementite, the ferrite being, in accordance 
with the X-ray evidence, in compression in 
its plane and in tension perpendicular to its 
plane. If the strain was regarded as being 
produced by an elastic hoop bound round 
the edge of the sheet of ferrite, flow in the 
ferrite would make the sheet of ferrite even 
smaller and thicker. It was more reasonable 
to regard the rim of the sheet of ferrite as 
being free, and the strain as being produced 
by shearing stresses across the interfaces 
between the sheet of ferrite and the sheets of 
cementite. He had in mind a distribution of 
stress of a kind similar to that which might 
arise from their differential contraction on 
cooling. These shearing stresses were greatest 
near the outer edge of each surface of con- 
tact, and fell to zero at the middle of each 
surface. When the temperature was raised, 
flow point began in the regions of high shear- 
ing stress at the edges and the disc of ferrite 
broke away at the edges and projected out- 
side the discs of cementite. In a fibre sttuc- 
ture, that gave rise to the observed longi- 
tudinal dilatation. 

Mr. A. G. Hock (Workington fron and 
Steel Company, Ltd.) said that Professor 
Andrew’s work on the rate of diffusion of 
hydrogen had caused him to carry out 
investigations some time ago, and it was a 
very interesting problem, although he had 
found remarkable difficulties. One point was 
that the resistance of the steel was not being 
measured to the passage of hydrogen. It 
was necessary to overcome resistance at the 
surface before hydrogen could be got in, 
and there was also a slight resistance inside 
to be overcome. It was not possible to 
maintain the surfaces for more than some- 
thing like an hour, and he would like to know 
how long Dr. Lee maintained his surfaces in 
a reasonable condition and whether he had 
any evidence that something else had got 
to be done to the hydrogen 

Dr. B. Matushka (Leoban-Donawitz, Aus- 
tria) suggssted that one point of general 
interest was the influence of traces of other 
elements, such as copper, nickel, chromium, 
&c. It was the general experience that it 
was quite impossible to avoid small traces of 
other elements, and if the carbon content 
was in the region of 0-4 or 0-5 or 0-6, then 
the cold rolling behaviour would be very 
much changed by the presence of these other 
small traces. He had found that the use of 
absolutely clean scrap had also improved the 
results. 

Dr. Lee, replying to the discussion, said it 
was not claimed that as to hairline cracks the 
work had reached anything like finality. It 
was certainly the case in steel that if hydrogen 
diffusion was decreased in one direction it was 
increased in another. There was also the 
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same possibility in the case of iron, For- 
tunately, hydrogen diffusion work had been 
continued by one of his colleagues, Dr. 
Chang, who had found that chromium could 
increase the rate of diffusion, and this later 
work had confirmed conclusions in the 
paper which had been more or less specula- 
. tions. As to what was the real mechanism 
of surface reaction, he said frankly he did not 
know. Neither had the authors any experi- 
ence of the influence of small traces of other 
elements. As to the influence of nitrogen, 
that had been examined and had been found 
to be of the order of 12 per cent, but what the 
effect was on the other properties he was not 
prepared to say at the moment. 

The meeting was then adjourned until the 
following morning, Thursday, November 
16th, when Dr. C. H. Desch, F.R.S., was in 
the chair. The first subject dealt with was 
the Institute’s Special Report, No. 40, 1949, 
entitled “ Atlas of Isothermal Transforma- 
tion Diagrams of B.S. En Steels.” The 
report was introduced by Dr. L. B. Pfeil, 
chairman of the Thermal Treatment Sub- 
Committee. 

Dr. N. P. Allen (National Physical Labora- 
tory) remarked on the care with which the 
report had been prepared. He said it might 
have been feared that the expedient of draw- 
ing the steels to wire, which was adopted to 
avoid possible errors due to segregation, 
would cause the steels to transform in an 
unusual manner. The smallness of the 
change of transformation behaviour actually 
observed, however, was reassuring and was 
interesting theoretically because of the 
marked refinement of the microstructure. 
In giving some account of the way the dia- 
grams should be used he was glad the authors 
had avoided describing elaborate calculations 
for predicting the behaviour of steels under 
specified conditions of cooling, for such 
calculations, unless made with the utmost 
circumspection, were likely to be more mis- 
learling than helpful. Steels were not yet so 
well understood that their transformation 
rates could be controlled within a few per 

-cent, and the diagrams were best used quali- 
tatively, with an ample appreciation of the 
possible margins of error. 

The introduction to the report, Dr. Allen 
continued, laid proper stress on the import- 
ance of prior condition of the steel and of 
austenitising conditions. In addition, the 
composition range of the En specifications was 
commonly so wide that steels of widely 
different characteristics could be included in 
one specification. It would be remembered 
that the En steels were originally designed 
to avoid unnecessary multiplication of types 
of steel and the diagrams enabled one to 
judge how far that objective had been 
achieved. They displayed on the whole an 
astonishing variety of characteristics, but 
there were some cases where the diagrams 
were sufficiently alike to suggest the question 
whether both types of steel were really 

required. Examples were En 23, 24 and 
100, and En 17 and 110. That raised the 
further question whether equality of harden- 
ing characteristics meant equality of mech- 
anical behaviour—a question which had 
never been fully answered and one which a 
committee of the Institute might profitably 
investigate. Finally, the series of steels was 
developed at the beginning of a rearmament 
programme. Unfortunately, Dr. Allen 
observed, we were now at the beginning of 
another, and it was a matter of the highest 
importance that we entered it with, not only 
the best, but the most economical series of 
steels that could be devised. Was this, 
indeed, the best series? He noticed that 
there were eight examples of nickel-chromium 
and nickel-chromium-molybdenum steels and 
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only two of chromium-molybdenum steels, 
upon which the Germans so largely and so 
successfully relied. Was this series being 
neglected, and might it not be possible, with 
the more detailed knowledge of alloy steels 
that was now available to make use of such 
combinations as manganese-chromium, which 
previously had been tried and discarded, 
but might now be taken up again success- 
fully. 

Dr. W. Steven (Mond Nickel Company, 
Ltd.) said the isothermal diagrams of a 
second and very similar series of B.S. En 
steels to that dealt with in the Atlas had been 
determined in the laboratory of the Mond 
Nickel Company, Ltd., and he thought it was 
of interest to compare the two sets to gain 
some indication of the variation to be 
expected between the transformation charac- 
teristics of different casts of the same type of 
steel. Although many of the diagrams were 
closely similar, the comparison revealed 
differences of two to threefold, and occasion- 
ally greater differences between the respec- 
tive incubation periods and reaction times in 
both the pearlitic and intermediate trans- 
formation ranges. The compositions of the 
steels studied were by no means representa- 
tive of the extremes likely to be encountered 
and consequently somewhat greater varia- 
tions must be anticipated in practice. On 
the other hand, the extent of the variation 
might be restricted by the mechanical pro- 
perties required by the specification. Some 
information had also been obtained on the 
variations of transformation characteristics 
likely to be encountered within a given cast 
of steel, or more particularly the variations 
occurring across the sections of billets. The 
work in his firm’s laboratory showed clearly 
that the different parts of the billet had appre- 
ciably different transformation character- 
istics, and in the case of a section of a 4in 
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square billet of B.S. En 23 steel transfirmed 
at 600 deg. Cent. the centre of the billet 
transformed most rapidly. It was to be oped 
that in the course of its future wor'. the 
Transformation Group would find it po. sible 
to make a more detailed study of the nm rtep. 
site reaction. A more precise knowle«,re of 
the progress of this reaction with tempei..ture 
—particularly during the later stages «’ the 
reaction—would greatly assist the asses: nent 
of the factors influencing the retenti:n of 
austenite and the occurrence of qu inch. 
cracking. Finally, he suggested tht a 
valuable addition to the Atlas would be set 
of continuous cooling diagrams, deter: ined 
on the same series of steels, by the m: ‘hod 
outlined by Liedholm or, if possible, by ome 
improved method. 

Mr. C. L. M. Cottrell (British Weldins Re- 
search Association) thought that one 8) cial 
use of the report was in connection wit!: the 
metallic arc welding of high-tensile sels. 
When high-tensile steels were welded by ‘hat 
process the fast cooling rates occurring ii: the 
heat-affected zone adjacent to the weld 
caused considerable hardening. Excessive 
hardening in this zone was generally asso. 
ciated with hard zone cracking, which was 
the major problem in welding alloy steels. 
The B.W.R.A. had made considerable us of 
the Atlas of isothermal transformation ia- 
grams for determining the welding procedure 
necessary to prevent as far as possible the 
production of martensite during transforia- 
tion of the heat-affected zone. In welding 
high-tensile steel the cooling might be delayed 
by preheat, post-heat or increased energy 
input to the weld, i.e., larger fillet size. With 
regard to any further work that might be 
contemplated on isothermal transformation 
diagrams, he suggested that a boron contain- 
ing steel, such as “‘ Fortiweld,” would be a 
useful addition to the series. 


(T'0 be continued) 


Thermocouples for Testing Steam 
Turbine Plant 


ESTING steam turbines and associated 

plant involves the accurate measurement of 
steam pressure and water flow and steam and 
water temperature. The majority of measure- 
ments taken are those of temperature and they 
are of considerable importance in the inter- 
pretation of test results. For instance, in the 
turbine an error of 10 deg. Fah. in the steam 
temperature measurement at the stop valve 
can have a serious effect on calculations of 
consumption and turbine efficiency. Although 
10 deg. Fah. may seem a large error, it can 
easily occur unless great care is taken in the 
choice, operation and location of the measuring 
equipment. In the condensing plant the 
determination of the efficiency is based on the 
temperature rise across it, and an error of 
measurement of 0-1 deg. Fah. represents 1 
per cent in a temperature rise of 10 deg. Fah. 
In modern feed-heating plant seven or eight 
heaters may be used and, as four temperature 
measurements are required to one pressure 
measurement per heater, it is obvious that a 
large number of temperature measurements 
must be made. Taking arbitrary figures, as 
above, an error of 10 deg. Fah. in the final 
feed water temperature measurements is con- 
sidered serious. 

Hitherto temperature measurements have 
depended mainly upon mercury-in-glass thermo- 
meters, which need considerable care to mini- 
mise immersion and stem errors. Since tem- 
perature measurements at as many as forty 
points may be necessary during a test—in 
places where thermometers are difficult to 
read and the heat unpleasant—reading is 
troublesome, and may become inaccurate if 


the observer is fatigued. A further disad- 
vantage of this form of measurement is that 
temperature measuring points are distributed 
over a wide area, which limits the number of 
thermometers that can be read by one observer 
in the allotted period. 

As a result, the Metropolitan-Vickers Elec- 
trical Company, Ltd., has developed a tech- 
pique using tlermocouples, whereby the mea- 
surements of temperatures et various positions 
throughout the plant under test can be brought 
together at a central point. The advantages 
of this method include the saving of possibly 
six observers. 
® Sream anp CONDENSATE MEASUREMENT 

Before deciding to use the thermocouple as 
the measuring unit, experiments were carried 
out to ascertain the reliability of thermo- 
couples made from alloys of 90 per cent nickel 
and 10 per cent chromium, compared with 
55 per cent copper and 45 per cent nickel, 
used over a temperature range of 32 deg. to 
1000 deg. Fah. Seven thermocouples, each 6ft 
long, were made from 0-02in dia. wires, having 
these nominal compositions and, after cleaning, 
were aged at 1200 deg. Fah. for four hours. 
This treatment was followed by furnace cooling. 
Six of the thermocouples were then treated 
for 500 hours at each of the temperatures 
212 deg., 392 deg., 572 deg., 752 deg., 932 deg., 
and 1112 deg. Fah. 

The seven thermocouples were compared 
with a mercury-in-glass (m-in-g) thermometer 
certified by the National Physicel Laboratory 
and provided with stem correction. The range 
of the main m-in-g thermometer was 32 deg. 
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to 950 deg. Fah., the accuracy being given as 
+2d:3. Fah. The seven thermocouples agreed 
within +1 deg. Fah. over the range of 32 deg. 
Fah. tv 950 deg. Fah., which is, of course, better 
than ‘he accuracy obtainable with the best 
ualit m-in-g thermometers. 

In addition, a quantity of the wire from the 
same batch was sent to the National Physical 
Laboratory and calibrated in an unmounted 
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other end of the inconel sheath is a porcelain 
terminal head with terminals, screws, washers 
and nuts, made from the same batch of material 
as the thermocouple wire. A small quantity 
of insulated wire is coiled just below the porce- 
lain block to take up any stresses occurring in 
the wire due to bending contraction and 
expansion. 

From the terminal head the wires are carried 





























Porcelain Terminal Head Inconel Sheath 
ZA CRQY IC —=| 
o i 12, 18 or 24” (as required) mE 
“Hot Junction” 
[ : Flexible Metallic Silver-soldered 
| (te oad 
\ . ee re on 
\s | 
Wig l eo 7 
chloroprene 
dJunotion Box — ded Mold 
Junction & Leads 


Copper Terminals in 


FIG. 1—-THERMOCOUPLE FOR MEASURING 


condition and without ageing treatment ; the 
results are shown in Table I. 


Taste | 
Temperature e.m.f.—millivolts Accuracy 
(deg. Fah.) (Absolute) (deg. Fah.) 
100 2-32 +2 
200 5-94 +2 
300 9-78 +2 
400 13-86 +2 
500 18-10 +2 
600 22-44 +2 
700 26-88 +2 
800 31-38 +2 
900 35-92 +2 
1000 40-48 +2 
1100 45-00 +3 
1200 49-35 +3 


Initially the hot and cold junctions of the 
thermocouples were connected by continuous 
wiring. This construction was found to have 


STEAM AND CONDENSATE TEMPERATURE 


in flexible metallic tubing for a distance of 
10ft, the wires being insulated with fish-spine 
beads. This portion of the thermocouple 
assembly has to pass over hot parts of the 
plant. 

A junction box is provided at the end of the 
flexible metallic tubing to enable joints to be 
made with the polychloroprene-covered wire. 
The polychloroprene-covered wires vary be- 
tween 25ft and 35ft long and terminate in a 
polychloroprene moulded cold junction for 
insertion in melting ice. A 6ft length of rubber- 
covered flexible copper wire from the moulding 
to the instrument bench completes the assembly. 

This construction offers three main advan- 
tages. It eliminates the necessity of stripping 
some 12ft of polychloroprene-covered wire to 
provide a continuous thermocouple from hot to 





FIG. 2—THERMOCOUPLE FOR MEASURING COOLING WATER TEMPERATURE 


two defects : when the hot junction was silver- 
soldered to the inconel sheath, fracturas occurred 
in the wires at the junction; on the other 
hand, X-ray examination showed that when 
the wires of the hot junction were not brazed, 
the free ends could travel ?in from the bottom 
of the sheath. This problem appears to have 
been solved by providing suitably placed junc- 
tion boxes and by allowing for free expansion 
and contraction of the thermo-element. 

The thermal lag of a thermocouple, as 
deseribed, whose junction is not soldered to 
the sheath, was found to be 33} sec., when 
placed in a pocket containing mercury (com- | 
pared with the 1} sec., as previously mentioned). 

The drawing (Fig. 1) shows the construction 
of the thermocouples, which are in three parts. 
The hot junction is silver soldered (with solder 
having a melting point of 1436 deg. Fah.) 
to the bottom of a in o.d. inconel sheath, 
the wires inside the sheath being insulated 
with twin bore refractory insulators. At the 


cold junction, the flexible metallic tubing can 
be removed, simplifying ageing of the thermo- 
couple and, in the event of damage, the various 
parts are interchangeable. 

After assembly the sheathed portions of the 
thermocouples were aged by immersing the 
complete sheaths in a tool hardening salt bath 
for one hour at a temperature of 1022 deg. 
Fah. The thermocouples were compared in 
the manner previously described. 

Six similar thermocouples were submitted 
to the National Physical Laboratory for stan- 
dardisation ; the results are shown in Table IT. 

One of the thermocouples submitted was not 
calibrated because it was found to be defective. 
This was reported in a separate letter. Exami- 
nation showed that the defect was in the 
moulded cold junction and was due to the 
nickel chromium wire having been soft soldered 
to the copper leads. Subsequent tests showed 
that soft soldering was unsatisfactory and all 
such joints have since been made by silver 
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soldering. It is intended to have periodic 
recalibrations of these thermocouples so that a 
complete history may be obtained. 

One disadvantage found with this type of 
thermo-couple on site is its high resistance. 
The resistance is of the order of 80 ohms and 























TaBLe II 
Tem- |Meane.m.f.|Accuracy, Departures from mean 
perature] (absolute (deg. of couples 
(deg. jmicrovolts)| Fah.) (microvolts) 
Fah.) — 
1j2/[sials 
WE: TebcNe | a: 
100 2,300 +0-5 0 0 0 0 
200 5,940 +0-5 |— 5 0 0 60 0 
300 9,830 +0-5 0 0 j— 0 0 
400 13,895 +0°5 0 600 j- 0 0 
500 18,090 +0-5 0 0 j—-10 O}4+ 5 
600 22,430 +0-5)}+ 5 0 |—-10| O |+ 5 
700 26,860 +0-5j|+ 5 O |—15)+5 |+10 
800 | 31,345} | 40-5 |4 5|—5 \—15 45 +10 
900 35,860 40-5 |4+ 5|—5 |—20/+5 |+15 
1,000 40,405 +0-5 |+10|\—5 |—25) 0 /+20 
| 











the galvanometers provided in portable poten- 
tiometers are not quite sensitive enough. This 
difficulty has been surmounted, however, by 
increasing the number of conductors in the 
connecting leads. 


Cootmna WATER MEASUREMENT 


Temperature tests on condensers involve 
measuring the temperature of the inlet and 
outlet water. Whereas the inlet watar is at a 
reasonably uniform temperature, the discharge 
water in pipes of 30in or more internal dia- 
meter is not at a uniform temperature through- 





Fic. 3—INTERMEDIATE TERMINAL BOX OF 
COOLING WATER THERMOCOUPLE 


out the pipe cross-section. The thermo- 
couple designed for temperature measurements 
in condensers therefore provides for ten or 
more measuring points across the discharge 
pipe to be connected in series so that the 
average temperature across the pipe can be 
obtained by dividing the measured e.m.f. 
by the number of measuring points. 

Two methods have been used for the con- 
struction of these thermocouples. The first 
was to connect ten thermocouples in series 
across the discharge pipe with their cold june- 
tions in ice. An average temperature measure- 
ment was thus provided when the measured 
temperature was divided by ten. The inlet 
water temperature was measured with one or 
more thermocouples similarly arranged and 
the temperature rise across the condenser was 
obtained by subtraction. 

The second method was to connect ten 
thermocouples in series across the discharge 
pipe as before but with their cold junctions in 
the: inlet water pipe. This method provided 
with one measurement an average and accurate 
temperature difference across the condenser, 
the result being obtained simply by moving 
the decimal point one place after having 
ob‘ained a reading. 

The photograph reproduced in Fig. 2 
shows the construction of the completed thermo- 
couple. It will be seen that the hot junctions 
of the thermocouples are housed in modified 
unions fixed to a main tube carrying the 
leads to a terminal head. The main tube, which 
may be 3ft or 4ft in length, is secured to the 
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condenser discharge pipe by means of union 
nuts screwed into tapped holes diametrically 
opposite each other. 

An enlarged sectional drawing of the hot 
junction arrangement is shown in section in 
Fig. 4. The silver-soldered hot junction is 
insulated from the stem by a 0-006in thick 
disc of insulating material. The cavity around 
the hot junction is filled with wax to exclude 
air which would increase the thermal lag. 

Another illustration (Fig. 3) shows the 
arrangement of the intermediate terminals, 
which are made entirely from 90 per cent 
nickel, 10 per cent chromium alloy (positive 
terminals), and 55 per cent copper, 45 per cent 
nickel alloy (negative terminals). 

The assembled thermocouple, as described, 
was not calibrated owing to its length and the 
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Fic. 4—HOT JUNCTION FOR MEASURING 
COOLING WATER TEMPERATURE 





difficulty of obtaining a bath with a uniform 
temperature large enough for the purpose. 
Two mounted thermocouples were compared 
in a water comparison bath against a 0-160 
deg. Fah. mercury-in-glass thermometer, divided 
to 0-2 deg. Fah. and standardised by the 
National Physical Laboratory ;. the limit of 
accuracy was specified as +0-1 deg. Fah. 
Thermocouple No. 1 was made from wire at the 
beginning of the bobbins and thermocouple 
No. 2 from wire at the end of the bobbins. 
The results are shown in Table ITI. 


TaBLeE I1[—Thermocouple Comparison 


Open circuit e.m-f. Temp. difference, 

in microvolts deg. Fah. (cold 

junction 32 deg. 

Fah.). All correc- 

tions made 
vo. 1 


No. 1 No. 2 N No. 2 
ll 14 33-39 32-41 
99 91 35-25 35-12 

162 167 37-37 37-02 
271 273 40-82 40-90 
423 427 ° 45-60 45-79 
565 559 49-86 49-88 
778 780 56-31 56-31 

1841 1840 88-9 88-95 

2624 2611 112-06 111-90 

3355 3355 133-39 133-56 

3349 -- 133-24 — 

4232 4210 158-77 158-34 


The mean values of e.m.f. versus tempera- 
ture for the two thermocouples are shown in 


Table IV. 


TaBLe 1V 
Temp. difference, 
Open circuit e.m.f. deg. Fah. (cold 
in microvolts junction 32 deg. 
Fah.) 

567 50 

8899 60 

1225 70 

1550 80 

1810 88 


From these results it follows that— 
Temperature in deg. Fah. (cold junction at 32 
deg.)=(e.m.f. in microvolts-+k+ 1074) 32-82, 
where k is a correction showing the deviation 
from the straight line equation above; it is 
of a very small order and can be disregarded. 

It is believed that the accuracy of measure. 
ment with these thermocouples is of the order of 
+0-3 deg. Fah over the range 50 deg. to 
90 deg. Fah. The two thermocouples construc- 
ted as shown in Fig. 14, but one with the wax 
omitted from around the hot junction, gave the 
following results : thermal time lag without wax 
in thecavity, 14 sec.; with wax in the cavity, 
8 sec, 
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Pilot Tender “*Sir Thomas Brocklebank” 


N interesting vessel, which is now on 

station, is the diesel-electric pilot tender 
“Sir Thomas Brocklebank,” built by Philip 
and Son, Ltd., of Dartmouth, for the pilotage 
service of the Mersey Docks and Harbour Board, 
to the designs of Graham and Woolnough. 
The main particulars of the vessel are tabulated 
below. 

The propeller shaft is driven by a single 


armature motor, which receives current from 


of the main deckhouse under the b idge, 
Large cabins aft form the quarters for the 
apprentices, who have their own com)ined 
dining and recreation room. 

A Crittall air heating and _ venti! ition 
system is fitted but, when on station or s cam. 
ing at low speed, electric power is use for 
these services. Electrically operated deck 
machinery and steering gear have been su; plied 
and, in addition to two motor driven boarding 





PILOT TENDER “SIR THOMAS BROCKLEBANK "’ 


two generators, each of which is driven in 
tandem with an auxiliary generator by a 
** National’ diesel engine, either set having 
sufficient power to give the ship a speed of 
10 knots. 


Particulars 
Length between perpendiculars 165ft Oin 
Breadth moulded Seat went wee 31ft 6in 
Depth moulded 14ft 6in 
Mean draught 10ft 4in 
ne hr a eee 13 knots 
Shaft horsepower... ... .. FIN. a is 


The pleasing profile and workmanlike appear- 
ance of the new pilot vessel can be seen in the 
accompanying photograph taken during trials 


punts, there are two 27ft long Class 1A 
lifeboats, all being under Schats’ davits 
operated by electrical winches. The rapid and 
safe despatch and recovery of the boarding 
punts in all weathers are the main operations 
carried out inservice. Consideration of this fact 
precluded the use of twin screws and called for 
specially shaped ships lines, in way of the 
boarding punt gangways, in order to avoid the 
danger of the punts being over-ridden. 


PROPELLING MACHINERY 


The selection of the machinery was largely 
dictated by the conditions of service which 





DIESEL ELECTRIC UNIT ON TEST BED 


in Start Bay. Accommodation arrangements 
for the crew and pilots are of a standard asso- 
ciated with passenger vessels, the pilots being 
housed in individual cabins and having other 
amenities, which include a well furnished 
entrance, a lounge leading off the dining room, 
and a covered promenade space, with large 


‘side-screen windows, to port and starboard 





not only laid emphasis upon economy and 
reliability at normal sea speeds, but also at 
the low speeds necessary over long periods while 
on station when the power required may be of 
the order of 3 per cent of full power. This 
very onerous condition would have proved 
difficult to achieve by direct coupled or 
geared diesel machinery, but the electrical 
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transmission, as installed by the General Elec- 
tric Company, Ltd., has provided the minimum 
of 20 per cent engine load at the lowest ship 
speed. The choice of-machinery has allowed 
for flexibility of output, close control of revo- 
jutions and the ability to cruise on a low fuel 
consumption. 

Driving each main generator is a four-stroke, 
six-cylinder solid injection, compression igni- 
tion engine built by the National Gas and Oil 
Engino Company, Ltd., and supercharged by 
Napicr exhaust driven turbo-blowers. The 
engines, one of which is shown on test in 





EMERGENCY GENERATOR SETS 


the engraving opposite, each develop 640 
bhp. at 520 r.p.m. and can be started 
on compressed air by the operation of a 
single non-return valve. Each engine has a 
column bolted to a _ bedplate, both of 
which are cast in one piece and the cylinder 
heads have two inlet and two exhaust 
‘valves, push rod operated, and _ vertically 
mounted, giving controlled turbulence with 
high thermal efficiency and good combustion 
at all loads. The pistons have four pressure 
and two scraper rings, while the connecting 
rod is bored for pressure lubrication of the 
case-hardened gudgeon pin. 

Each cylinder has a separate fuel pump with 
interconnected governor operating mechanism 
and adjustable case-hardened fuel cams. Lubri- 
cating oil is fed by a gear pattern pump to all 
bearings and operating gear at 20/25 Ib per 
square inch pressure, which is controlled by an 
automatie by-pass valve. An.oil priming pump 
is provided for use before starting up the 
engine. Stream-Line filters are incorporated 
in the circuit and there is an automatic reversal 
of flow when the engine is shut down. 

A high velocity closed circuit cooling system 
is used and, circulated by a Worthington- 
Simpson pump, the fresh water is cooled in a 
heat exchanger using sea-water as the cooling 
medium. The cooling water passing through 
spaces under the main bearings cools the lubri- 
cating oil so that no oil cooler is necessary and, 
flowing around the body of the atomisers, 
maintains the needles at a reasonable tem- 
perature. 

Each oil engine drives a direct current main 
generator in tandem with an auxiliary gene- 
rator having a capacity of 375kW and 80kW, 
respectively, when running at 465 to 520 
r.p.m. The auxiliary generators supply the 
current for the ship’s lighting and heating, 
excitation of the propulsion unit and the 
deck and engine-room auxiliaries, while the 
main generators can be connected singly or in 
series to the single armature propulsion motor, 
which develops 920 b.h.p. at 300 r.p.m. The 
generators, propulsion motor and_ electrical 
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equipment have been built by the General 
Electric Company, Ltd. 

To provide gangways and for convenience 
of the lay-out, the main control equipment 
has been divided by segregating the motor 
control from the drum pattern isolator switches, 
which are mechanically interlocked with the 
main control wheel and so can be moved only 
when the latter is in the “off” position. 
At mid-point between the two generators the 
main circuit is earthed through an earth leak- 
age switch aad resistances. With all controls 
immediately to hand either of the main gene- 
rators can be quickly 
inserted or removed 
from circuit and the 
complications entailed 
by providing for non- 
interruption have been 
avoided in the interests 
of simplicity, although 
power must be moment- 
arily removed. 

Excitation circuit 
current and current for 
the propulsion motor 
cooling fan is supplied 
througha latched master 
contactor controlled by 
a small master control 
wheel. In the event of 
continuous excessive 
overload, the contactor 
will open and can then 
be closed only with the 
main control wheel in 
the “ off ” position and 
the generator selector 
switches correctly set 
up. An anti-stalling 
device prevents over- 
loads on the engines, 
due to rapid man. 
cuvring and, should 
one engine fail, one 
main set is prevented 
from motoring the 
other, by a simple 
arrangement, in which the main generator 
excitation is connected through one pole to 
the circuit breaker controlling the output 
from the tandem generator. This breaker will 
normally open on reverse current and dis- 
connect the field from the corresponding main 
generator. 

For fine speed adjustment, when keeping 
station at about four knots, a special require- 
ment on the main control wheel, which has 
seven steps, ahead and astern, is a secondary 
wheel, on the first or second step, to give 
Vernier adjustment of revolutions between 
100 and 125r.p.m. The control desk is equipped 
with only essential instruments and on top 
of each isolator cubicle an engine- speed indi- 
cator and a main generator voltmeter are 
mounted so that the speed and balance for each 
machine can be checked. 

For standby duties and harbour use, a 
40kW, 220V d.c. generator has been provided. 
It is driven by a three-cylinder, four-stroke, 
solid injection compression ignition ‘‘ National ” 
engine developing 70 b.h.p. at 850 r.p.m. 
and our illustration shows the set fitted 
on board. The two 80kW auxiliary generators 
can be operated in parallel with the 40kW 
standby set and are controlled by an open 
auxiliary switchboard which incorporates a 
“ non-essential’ tripping arrangement to re- 
duce the load automatically when necessary. 





Some Notes on the Hardening 
and Heat Treatment of Steel* 
By G. H. JACKSON, 


In this paper the author sets out to present, 
in simple form, the metallurgical principles of 
heat treatment, remembering that thermal 
treatments are based on structural changes, 
the basis of which is the heat equilibrium 
diagram. Modification of physical properties 
of metals and alloys can be achieved in two 
November 14th. 
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ways, namely, the application of heating and 
cooling cycles and cold working. It is only 
recently that the fundamental principles have 
been partially understood by means of metallo- 
graphy and X-ray crystal analysis. In ferrous 
casting the design of small components decides 
the specification of the material but for large 
castings the ability to manipulate a large mass 
in subsequent heat treatment determines the 
specification. Modern heat treatment equip- 
ment is designed for maximum efficiency with 
a@ minimum of skill yet maximum control, 
and production calls for close collaboration 
between designer, engineer and metallurgist. 

The author discusses the iron-carbon equili- 
brium diagram and calls attention to the 
arrest points which indicate structural changes 
in the steel and states that the temperature 
at which they occur are known as criticals. 
Hypoentectoid and hyperentectoid stages are 
defined and referred to the production of low, 
straight carbon steels, brief notes indicating 
the effect of alloying elements upon the range 
of properties and the amounts commonly in 
use. 
Turning to methods of heat treatment, the 
author mentions straight hardening and case- 
hardening. The problems relating to heating 
and quenching in the straightforward gas, 
oil or electrically heated furnaces with auto- 
matic pyrometric control, are noted and iso- 
thermal transformation hardening methods 
are reviewed. Reference is made to mar- 
tempering, the object of which is to obtain 
maximum hardness with minimum distortion, 
austempering, the purpose of which is to avoid 
the formation of martensite, and to the use 
of molten salts as a quenching media. Case- 
hardening is used to produce a tough core and 
a hard surface, highly resistant to wear. 

Case-carburising, which is essentially a 
chemical process, produces hardening by the 
formation of a high carbon layer from the 
decomposition of carbon monoxide generated 
from solid carbons and the advantages and 
disadvantages of gas carburising, which uses 
gas, with additions of hydrocarbons, instead 
of solid compounds, are listed. The third 
medium, which is quenching in a bath of sodium 
or potassium cyanide, gives a case of carbides 
and nitrides which is especially suitable for 
abrasive conditions. 

To overcome difficulties associated with 
quenching and other hardening methods, 
steels are available which can absorb nitrogen 
to form hard nitrides by the nitriding process. 
A more recent development in surface hardening 
is the application of high frequency induction 
heating, which has been made possible by pro- 
gress in thermionic valves. The frequency is 
the main factor and in this country the ten- 
dency is to stabilise at 500,000 cycles per 
second. A list of limiting factors influencing 
this form of heat treatment is given. 

The common defects arising from heat treat- 
ment, such as distortion, quench cracking and 
decarburisation are discussed, reasons are 
given for their occurrence and remedial pre- 
cautions suggested. An appendix to the paper 
describes various test methods and defines 
terms. 

—_———@——_—__— 


I.Mar.E. PROBATIONER STUDENTS.—The Council 
of the Institute of Marine Engineers has decided 
to introduce a class of junior members to be desig- 
nated ‘‘ Probationer Students.” Subject to spon- 
sorship by their employers or by the principal of 
their technical college, admission to this class will 
be granted, without examination, to marine engineer- 
ing apprentices and students of approved tech- 
nical colleges who have not yet passed or qualified 
for exemption from the Common Preliminary 
Examination of the Engineering Joint Examination 
Board, the examination which leads to Studentship 
of the Institute. An annual registration fee of 
5s. will be payable by those enrolled as Probationer 
Students, in return for which they will receive 
monthly copies of ‘‘ The Chartered Marine Engi- 
neer ’’ and will be allowed the use of the Institute’s 
library and to participate in all activities of the 
Junior Section. They will be required to qualify 
for election as Students before reaching the age 
of nineteen years or then to retire from the Institute 
roll. Application for admission to Probationer 


Studentship should be made on a form to be 
obtained from the Secretary, Institute of Marine 
Engineers, 85, Minories, London, E.C.3. 
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Stellar Spectrograph for the Radcliffe 


Observatory, Pretoria 


HE Radcliffe Observatory was established 

in Oxford for very many years under the 
same foundation as the Radcliffe Infirmary, 
but had outgrown its usefulness on the existing 
site in the centre of Oxford. After some years 
of negotiations it was decided that a fresh 
start should be made in a new situation, 
where work of greater astronomical interest 
could be done. At length a new site was chosen 
near Pretoria, to establish a large telescope in 
the Southern Hemisphere, which, as far as 
stellar spectroscopy is concerned, has been 
neglected. The Radcliffe Trustees therefore 
have had built a large telescope with a 74in 
mirror, housed in a new building provided with 
an unusual design of dome, consisting of a 
cylindrical structure 61ft in diameter (instead 
of the usual hemisphere). It is fitted with 
a system of interconnected motors for rotation 
of the dome, opening and closing of the observ- 
ing slit, movement of the observing platform, 
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FIG. 1—SECTIONAL ELEVATION OF SPECTROGRAPH 


and so on. This work was carried out by Sir 
Howard Grubb, Parsons and Co., Ltd., of New- 
cast le-upon-Tyne. 

Since the main programme of observations 
eoncerns the measurement of the velocity of 
stars in the direction of the line of sight of the 
observer (radial velocity) a spectrograph is 
an item of major importance. The Déppler 
effect, whereby the wavelength of light from 
stars receding from the earth is displaced to- 
wards the red end of the spectrum, is utilised 
for this purpose. The stellar spectrum is 
photographed with an exposure of several 
hours and a comparison spectrum from either 
an iron arc or from discharge tubes, is placed 
on either side of it. The displacement of a 
series of selected lines of the stellar spectrum 
is then measured against the corresponding 
lines in the terrestrial spectrum on a special 
measuring machine capable of direct measure- 
ments to 0-00lmm (0-00004in). 

The spectrograph (Fig. 1) is attached to the 
undersids of the telescope mirror cell and is 
carried round with the telescope as it follows 


the movement of selected stars throughout the 
night. The light from the star is collected by 
the main concave mirror, converged upwards 
to fall on a small convex mirror, which sends 
it back again through a hole in the centre of 
the main mirror. Here it is brought to a focus 
on the slit of the spectrograph, as shown in 
Fig. 1. A collimator lens makes this light 
parallel and feeds it into two prisms, which 
produce the required dispersion. A camera 
objective then focusses the spectrum on to a 
photographic plate. The collimator lens has a 
focus of 45-4in and a diameter of 2-5in, the 
prisms are of 64 deg. angle with 5in by 2gin 
faces. Four camera lenses are provided of 
25-2, 18-0, 14-4 and 8-4in focal length, of a 
diameter of 3in, giving apertures of f8, f6, 
f3-7 and f2, respectively, the photographic 
plate being 4in by 2in. The optical parts are 
supported in a novel manner to comply with 
the very rigid requirements of the specification, 

which calls for no flex- 

ure greater than 0-001 

mm bet ween the slit and 

the photographic plate 

when the longest focus 

(camera objective is in 


FIG. 2—ALUMINIUM 


use) measured in a direction at right angles 
to the spectrum lines. This tolerance has to 
be achieved when the spectrograph is carried 
by the telescope anywhere within a solid cone 
of 60 deg. semi-angle. 

To do this, the optical parts are carried on 
the external faces of a well ribbed triangular 
aluminium alloy frame (Fig. 2). The slit is 
held on a bracket at the apex (Fig. 1) and the 
collimator lens at the other end of the vertical 
face. The two prisms are supported on an 
angle bracket at the lower edge with the 
eamera objective and plate-holders along the 
horizontal face. To ensble the plate to be 
movad to one of the four positions called for 
by the different focus objectives, precision 
slide rails are mounted on this latter face, 
along which the plate-holder can be readily 
moved to predetermined positions. This 
method ensures that the rigidity of the frame- 
work is not disturbed by a series of holes or 
spaces. The whole of the light path is enclosed 
in metal covers with suitable access where 
necessary. Access to the plate is easily ob- 
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tained by a sliding metal shutter, the canerg 
lenses being connected to the plate-holc: « by 
a flexible bellows. 

The inner optical frame is supporte: at 
the point of least flexure on a preloaded self. 
aligning ball bearing. Through the cent :e of 
this bearing an eccentric shaft is locat«d ip 
fittings in a ribbed aluminium-alloy for, 
casting, which almost entirely surround: the 
inner frame. This mounting gives the frame 
freedom of movement without distortion \ hen 
the fork itself distorts due to the chanp» jn 
weight distribution as the telescope is rot: ‘ed, 
To restrain the frame in the other direc! ns, 
a second eccentric shaft passes througl: the 
frame at its upper end (Fig. 1), carrying anc her 
but smaller self-aligning bearing, which :- in 
a plane at right-angles to the main bea. ing, 
The remaining restraint is provided by ‘wo 
adjustable floating pins, their ends bearin; on 
the frame near the prisms (Fig. 2). By ‘his 
means it is expected thet the specification. for 
flexure of the inner frame can be complied with 
in spite of the changing weight distribu‘ ion 
brought about by the large angular movement 
required. The function of the eccentric shifts 
is to enable the collimator axis to be set «or- 
rectly in relation to the telescope axis, lai ral 
adjustment being provided by sliding the 
shafts from side to side. The fork casting has 
aluminium sheet covers in three sections, which 
complete the enclosure (Fig. 3) and enable ‘he 
inner space to be temperature controlled, 
The whole of the inside surfaces are covered 
with felt, on the inner face of which is fixed 





ALLOY FRAME CARRYING OPTICAL PARTS 


a network of electrical resistance wires. The 
output from these is controlled by a sensitive 
thermostat and a relay to maintain the tem- 
perature constant to 0-2 deg. Cent. 

The attachment of the fork to the telescope 
is via a rectangular casting and a wormwheel 
allowing the spectrograph to be rotated with 
respect to the telescope axis. The rectangular 
casting houses various components which 
comprise a guiding telescope used by the 
observer throughout the exposure to keep the 
star image correctly over the slit jaws. A 
secondary telescope is provided to enable 
direct vision to be made at the Cassegrain 
focus and for guiding to be done on faint stars 
or nebulz which do not possess sufficient inten- 
sity to be reflected from the slit jaws. For this 
purpose a movable mirror of high quality can 
be brought into the field by operating a rod. 
An iron arc as well as three discharge tubes 
comprise the means of adding comparison 
spectra to the plate. The stellar exposure is 
made through one of four openings in a stepped 
plate. This plate is moved to one side and 























Dec. |, 1950 


an exat “ opposite ” is moved over the slit, 
where! v the area of the slit previously exposed 
is blarn'sed off, an opening at the side being 
expose'!. The effect on the plate is to display 
the stcllar spectrum with the terrestrial spec- 
trum on either side of it. 

The measuring instrument, which forms an 
essential adjunct to the spectrograph, has 
already been delivered, together with a micro- 
photometer for measuring the intensities of 
spectrom lines. The measuring instrument 





FIG. 3—SPECTROGRAPH ON ASSEMBLY CRADLE 


is a novel device, employing an optical system 
to project an image of the spectrum, at a con- 
venient level for the operator, alongside a 
calibration image which is produced by pro- 
jecting fine lines made round the edge of a 
glass disc attached to a fine-pitched screw. 
As the screw rovates and advances the spectrum, 
portions of the revolution can be counted. 
Thus, with a screw of Imm pitch and 1000 
divisions on the glass disc, movements of the 
spectrum can be seen to 0-001mm with ease, 
since the apparent width of one of these divi- 
sions is about 0- lin. 


With the exception of the optical parts, the. 


whole of the work on the spectrograph has been 
carried ovt by C. F. Casella and Co., Ltd. 
The optical parts were made by Adam Hilger, 
Ltd. Owing to the delay imposed by the 
war and the subsequent difficult conditions, 
although over half the work was done in 1939, 
the rest has only just been completed. 


French Electricity Supply 


Developments 


A puBLic lecture in English on “The 
Development of Electrical Power Supply in 
France Since the End of the War ”’ was given, 
under the auspices of the Cultural Relations 
Department of the French Embassy, by Mon- 
sieur Raymond Giguet, Directeur de l’Equip- 
ment, Electricité de France, at Imperial 
College (City and Guilds College), London 
University, on Tuesday, November 7th. Pro- 
fessor Willis Jackson, of the Electrical Engineer- 
ing Department of Imperial College, was in 
the chair. 

Monsieur Giguet began with an outline of 
developments during the past twelve years ; 
the total output had risen from 20-8 million 
kWh to 30-1 million, with a low output of 
16-1 million kWh in 1944. The proportion of 
hydro power was normally about 50 per cent, 
though in 1944 it was 64 per cent owing to 
heavy rainfall and limited industrial activity, 
end 37 per cent in 1949 owing to severe drought 
and intense industrial activity. In France the 
annual output per capita was 750kWh, in Britain 
300k Wh, and in the,U.S.A., Sweden and Switzer- 
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land about 2000kWh each. France was thus 
faced with the urgent task of increasing its 
electricity production at almost any cost. 

A five-year economic plan had been produced 
under the control of Monsieur Jean Monnet, 
as a result of which the total output for 1951 
had been estimated as 39-5 million kWh. 
Economic problems had delayed recovery 
and this had now become the target for 1952. 
Restrictions had been practically abolished ten 
months ago, and consumption now followed a 
“natural”? process of development; there 
was thus every chance of the 1952 target being 
attained. 

In the overall plan, using coal and hydro 
power, it was necessary to consider the extent 
to which hydro power was to reduce the need 
for coal stations, or mainly to save coal. In 
the former case, a year of low rainfall must not 
introduce much danger of limiting the total 
output, and to this end statistical studies of 
rainfall and river flow were in hand to determine 
the best proportion of coal to hydro power so 
that the maximum guarantee of meeting the 
winter. demand could be given. Maximum use 
of thermal resources, Monsieur Giguet con- 
tinued, was made by building stations to 
operate on the low-grade coal from many 
French mines, and on blast-furnace gases in 
local power stations. It was necessary until 
recently that the power station consumption 
of higher-grade commercial coal should not 
exceed that for 1938. In reviewing the power 
stations, Monsieur Giguet referred to thermal 
stations and their increasing use of about 
1000 lb per square inch, 950 deg. Fah. initial 
steam conditions and 40MW to 100MW turbo- 
generators. His survey of new thermal stations 
showed several of 300MW or more capacity, 
and others of 60-100MW capacity to use low- 
grade coal in mining areas. Extensions to 
other stations were being made, and a 14-5MW 
gas turbine plant was under construction at 
St. Denis. 

Ideally the hydro power programme required 
development simultaneously over the whole 
of the territory. The Alps and Pyrenees, with 
ice and snow areas, gave a high summer out- 
put, some of which, as water, could be stored 
in high basins. The Massif Centrale was a 
rainy area, but long water tunnels would be 
necessary. The Rhine and Rhone valleys also 
offered possibilities, but low-head stations 
were very costly. Monsieur Giguet spoke of 
the several areas giving a total output of 
10 million kWh, and of the threefold increase 
in the reserve of power stored by reservoirs 
built under the new programme. In the Alps 
the Tignes dam (360ft high) and associated 
plants were complete, in the Massif Centrale 
the Bort and ]*Aigle plants had been completed, 
and other plants were under construction, 
including new schemes in the Rhone Valley, 
the Alps and the Pyrenees. 

Transmission and interconnection problems, 
Monsieur Giguet said, were less amenable to 
general discussion. Research was being under- 
taken on the question of 380kV or 400kV 
transmission; in areas of high load density 
a 150kV grid sufficed, and a 220kV grid (incor- 
porating some conversions from 150kV) was 
in use and was being extended at over 500 miles 
a year. Distribution networks were unfor- 
tunately increasingly overloaded, and work 
needed on them, perforce postponed, could not 
be put off indefinitely. 

Expenditure on equipment was very great, 
being divided in the ratios of 19: 4:3-6:2-3 
between hydraulic and thermal installations, 
transmission and distribution. A further 
outlay of 400 billion francs was required, 289 
billion, or about 40 per cent of the total, having 
already been spent. Besides Marshall Aid 
France was devoting more of her own funds to 
electrical equipment than ever before. 

Monsieur Giguet concluded that the inevit- 
able increase in consumption after completion 
of the Monnet plan, would give cause for the 
implementation of plans for the more distant 
future, but the manufacturing capacity of the 
French electrical industry was such that there 
was no risk of saturating the electrical 
machinery manufacturers. Rather, to prevent 
electricity supplies from limiting industrial 

effort, there ought to be no hesitation in 
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launching further schemes when the Monnet 
plan was complete. 

After his lecture Monsieur Giguet showed a 
film of the construction of a hydro power 
station which will come into operation in the 
Dordogne Valley in 1951. Mr. C. W. Marshall, 
Deputy Chief Engineer (Research) of the 
British Electricity Authority, proposed a vote 
of thanks to Monsieur Giguet. 


River Tyne Entrance 


Clearance 

Durine the war the Belgian steamer 
“‘ Brabo ” (3707 tons gross) foundered in the 
dredged channel of the River Tyne, after being 
in collision, and the difficult task of removing 
the wreck has now been successfully completed 
by the Admiralty salvage organisation. The 
initial efforts to refloat the vessel were swept 


. away by a gale and owing to the exposed 


position it was decided to resort to piecemeal 
removal. After the superstructure had been 
dismantled, the engines and boilers were 
removed, followed by other parts of the hull, 
until the ship had been cut down to the level 
of the tank top along the whole of its length. 
The final operations for the removal of the 
double bottom, which have gone forward during 
the past three summers, were rendered more 
difficult by the presence of the mixed cargo, of 
which 2250 tons of wood pulp, 1100 tons of 
scrap steel and 900 tons of steel slabs and 
billets have been recovered. Although remain- 
ing above the level of the original dredged 
channel bed, most parts of the double bottom 
had sunk beneath the sand to a depth of 25ft 
at some points. Extensive excavations were 
necessary and high-pressure hydraulic jets were 
used to break up compacted materials, which 
were conveyed away by specially designed air 
lifts. From shafts sunk by this method divers 
cut tunnels under the wreck, and lifting wires, 
having a breaking strain of 250 tons each, were 
taken through the tunnels and attached to 
two 1200-ton Admiralty lifting craft, which 
were able to raise the remains of the wreck and 
clear the obstruction from the dredged channel. 


a 
The Shipbuilding Employers’ 
Federation 

THE annual election of office bearers of the 
Shipbuilding Employers’ Federation took place 
at the annual general meeting of the Central 
Board, held in Edinburgh on November 17th. 
Sir Lawrie Edwards is succeeded as President 
by Mr. Charles Connell, who is chairman of 
Charles Connell and Co., Ltd., and a director of 
several other companies, including the Ship- 
building Corporation, Ltd. He is the immediate 
Past-President of the Clyde Shipbuilders’ 
Association and Chairman of the Ship Struc- 
tures Committee of the British Shipbuilding 
Research Association, as well as Vice-Chairman 
of the Technical Committee and a member of 
the Management Committee of Lloyd’s Register 
of Shipping. His other activities include being 
a member of the Clyde Trust and of the Clyde 
Pilotage Authority, and Vice-President of the 
Shipbuilding Conference. Mr. A. Lewis Cochrane, 
chairman and managing director of Cochrane 
and Sons, Ltd., becomes the Senior Vice-Presi- 
dent, while other Vice-Presidents appointed are 
Mr. John G. Stephen, a director of Alexander 
Stephen and Sons, Ltd., and Mr. T. Eustace 
Smith, joint managing director of Smith’s 
Dock Company, Ltd. Mr. Cochrane has been 
a member of the Federation’s Central Board 
and of the Executive Committee for many 
years, and is a member of the Executive Com- 
mittee of the Hull Iron Trades Association. 
Mr. Stephen is a director of the African Lakes 
Corporation and is President of the Clyde 
Shipbuilders’ Association. The third Vice- 
President, Mr. Eustace Smith, is the fifth 
generation of the family to control Smith’s 
Dock Company, Ltd. The new Chairman of 
the Conference and Works Board is Mr. George 
C. Parker, of the Caledon Shipbuilding and 
Engineering Company, Ltd., and Mr. Robert 
Cousland, who is the shipbuildmg manager of 
J. Samuel White and Co., Ltd., has been 
appointed Vice-Chairman of the Board. 
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A GREAT RAILWAY TASK 


NATIONALISATION of the British railways, 
with all its cross currents of opinion and 
counter proposal, has naturally tended to 
throw a more vivid spotlight upon every 
facet of their activities than was ever seen 
in days when the lines were privately owned. 
For this reason the Presidential Address 
of Mr. R. A. Riddles to the Institution of 
Locomotive Engineers, on November 16, 
1950, was awaited with particular interest, 
for it seemed certain beforehand that he 
would make some reference to the task of 


unifying mechanical and engineering prac- 
tice throughout British Railways. As the 


member of the Railway Executive respons- 
ible for this work, he has, as Sir Archibald 
Boyd said afterwards, in moving the vote 
of thanks, a colossal job. To quote one 
single item from the statistics included in 
the address, the annual bill for repair of 
alone is £27,000,000. Mr. 


locomotives 
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Riddles said there were three different 
courses he could have adopted on assuming 
this vast responsibility : those three courses, 
while applying more particularly to loco- 
motive, carriage, and wagon design, could 
well apply to other sides of the job. The 
first course would have been to do nothing 
other than allow matters to continue on a 
regional basis; to ailow Crewe, Doncaster, 
Swindon and other engineering centres to 
continue in their old traditions—a course 
which, he remarked, had been quite strongly 
pressed from outside. The second course 
would have been to select certain designs, 
or practices, as the future national 
standards, some from one region, some 
from another, and so on. Both the 
first and second courses would fail to 
achieve that ultimate economy which unifica- 
tion on a national basis would bring. The 
third course was to examine all existing 
practices and establish a new range of stan- 
dards, representing a synthesis of the best 
we had in the country to-day. This third 
course, by far the most difficult from the 
administrative point of view, has been the 
one adopted. 

So far as regional organisation was con- 
cerned the magnitude of the task in regard 
to maintenance of both locomotives and 
carriages, led to a decision to separate the 
two sections under separate officers in each 
region, thus reviving the policy of some 
railways in pre-grouping days—notably the 
London and North-Western and the Midland 
regions, on both of which the carriage and 


wagon superintendents had an independent . 


command, not subservient to the chief mecha- 
nical engineer. On the other hand, the 
increasing extent to which mechanical and 
electrical engineers are becoming inter- 
dependent, on the railways no less than 
elsewhere, suggested the combination of the 
two branches in a single department in 
each region. In examination of existing 
practices the policy was adopted of appoint- 
ing small committees, to which the regional 
engineers nominated their own represen- 
tatives. A typical problem examined in 
this way was the hitherto controversial one 
of buckeye couplers versus screw couplings. 
Previously, firm conviction on this parti- 
cular matter was evenly divided between 
the four “‘ group ” railways, but in changed 
circumstances the problem was hammered 
out afresh to attain if possible a unanimous 
verdict, and to convince each region of the 
rightness of that verdict. So it has been 
with many other points. Design policy 
for the future has, of course, been formulated 
at headquarters, though so far as new work 
was concerned the idea of a large central 
drawing office was discarded, on the dual 
grounds that it would be better to keep 
existing drawing office personnel in close 
proximity to the works with which they are 
familiar, and no less on the grounds that 
large-scale transfers of staff were imprac- 
ticable at the present time owing to diffi- 
culties of housing. Indeed, at more than 
one point in his address, Mr. Riddles showed 
himself alive and sympathetic to the human 
relationships involved in his great command, 
both within the railway service and in its 
close co-operation with the supply trade. 
While the earliest detailed results have 
yet to be seen, Mr. Riddles gave some broad 
indications of the lines on which his depart- 
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ments are working. It is clear that relixnce 
for a major part of the motive power of the 
country is to be placed upon steam, for 
some time to come, at any rate. [he 
present high costs of diesel-electrics and 
gas turbine-electrics in relation to tra:iive 
effort, rendered them unattractive for ge.cral 
adoption, quite apart from the very big 
question of what their life is likely to ‘12 in 
railway service. Progress is to be expected 
along the lines of improvements in »vell. 
tried existing practices rather thai in 
spectacular innovations. This does ot, 
of course, rule out the eventual ado) tion 
of forms of motive power other than sicam 
for general main line use, and no doubt 
the trials of diesel-electrics, gas turbine. 
electrics, and other varieties yet to come, 
will be pursued with vigour. In the mean. 
time, however, reliance must continue to be 
placed upon some 19,000 steam locomotives, 
and there is everything to be gained by 
improving their performances. Mr. Riddles 
emphasised that in examining alternative 
forms of motive power comparison should 
be made with steam locomotives of the most 
advanced design, and not those of fifteen 
to twenty years ago. In this connection 
it is interesting to learn that the largest of 
the new locomotives to appear in 1951 will 
be a medium powered 4-6-2 for mixed 
traffic, thus tending to underline the store 
now set upon engines of a general utility 
kind. With regard to larger types, Mr. 
Riddles said that in the interchange trials of 
1948 the results had been very closely 
balanced between the competing classes, 
and so far as heavy express passenger 
designs were concerned, he felt that the 
regions had all they needed for some years 
to come. All in all, the address was a fine 
exposition of a great task. It was delivered 
with that charm of manner and with those 
touches of gentle humour that are charac- 
teristic of the man on whose shoulders rest 
far greater responsibilities than have been 
borne by any previous chief mechanical 
engineer on a railway in Britain, or, we 
*should imagine, anywhere else. 


THE TIME-FACTOR 


AMONGST common popular errors not 
the least common’ is the underrating 
or neglect of the time-factor in human 
affairs. The reformer cannot understand 
why reforms cannot be made overnight ; 
the progressive cannot understand why 
the latest invention or discovery is not 
immediately exploited; the trade unionist 
cannot understand why arbitration takes 
so long. The socialist is but little inter- 
ested in results that cannot be achieved 
in his lifetime. Five-year plans seem to 
indicate the limit of his vision. All these 
blame someone for delays. The reformer 
attributes them to the stupidity or male- 
volence of mankind; the progressive 
accuses the manufacturer of supineness 
or devotion to self-interest; the socialist 
asserts that vested interests and traditiona- 
lism set up, wilfully, barriers to the progress 
of civilisation. None of them recognises 
that there is a law of inertia that applies 
as surely to human affairs as physical 
inertia applies to a motor-bus or an Atlantic 
liner; one cannot change from one state 
of motion to another state suddenly. Be- 
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cause We are sometimes able to see in detail 
the causes of this inertia does not alter the 
fact that it exists just-as if human affairs 
had mass and were subject to physical 
laws. 

Those who like investigating the root 
causes of events may turn with advantage 
to a recent book entitled “ Roads to Ruin,” 
py E. S. Turner, in which the slow 
progress of reforms, like the Plimsoll line 
on ships’ sides, or the introduction of sum- 
mer-timme, are discussed ; or they may read 
two articles by Professor Frankel, in The 
Times of October 4th and 5th, in which the 
ground-nut scheme at Kongwa is critically 
reviewed. Through the texture of Professor 
Frankel’s argument runs the constant thread 
of the “ time-factor”’; the costly experi- 
ment failed because it was entered upon 
precipitately. The promoters and the 
Government believed that by a sufficient 
expenditure of money obstacles could be 
instantly overcome, and that difficulties 
would melt before the onflow of scientific 
method. They did not take a large enough 
time-factor into their calculations. In his 
generous book, “The Ground-Nut Affair,” 
Mr. Alan Wood shows how, despite the 
devotion of the workers on the spot, time and 
again expectations and calculations were 
foiled and nullified by occurrences that 
were not foreseen, or because such machi- 
nery as could be gathered in haste proved 
unsuitable for the tasks presented. As 
one reads Professor Frankel’s articles and 
Mr. Wcod’s book, one wonders how much 
money and labour could have been saved 
had a competent engineer—the name of 
one leaps to the mind—learned in area 
development, been engaged to examine the 
scheme in all its aspects before it was 
begun. One year so spent would have 
saved a dozen. He would have given due 
weight to the time-factor, would have allowed 
for unascertainable features of the climato- 
logical conditions, and would have estimated 
the time that would have to be expended 
on the development of machines suitable 
for very peculiar conditions. He would 
have known that it is only by trial and 
error, by testing and improving that machi- 
nery for special purposes can be designed 
and constructed—a long job, which cannot 
be circumvented by the outlay of money. 

Engineers, of all people, are aware of the 
secular nature of technical changes. They 
know from a thousand lessons that events 
must move forward step by step, that no 
machine is ever perfect from the first, and 
that no amount of knowledge and research 
can obviate the necessity for experiments 
and full scale tests. They never fall into 
the mistake of assuming, as the uninitiated 
so often do, that a new discovery—let us 
say, nuclear energy—can be developed for 
the benefit of man in a year or two. They 
know by long experience that every step 
must be taken by trial, that one change may 
lead to another, often unforeseen, and that 
as one problem is solved another arises. 
Who can say how many forms of com- 
bustion chambers for internal combustion 
engines were made before a satisfactory 
compromise was established ? Even to this 
day, after a hundred years of experience, 
new steam boilers are invented to effect 
an improvement in operation, or to facili- 
tate construction. With all this experience 
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to warn him the engineer still sometimes 
underrates the time-factor, but he never 
neglects it as less well-informed people do. 
And he knows, even if it is outside his pro- 
vince to solve them, that human, psycho- 
logical and sociological, problems are super- 
imposed or infra-imposed upon his technical 
ones. 





Obituary 
SIR FREDERICK BAIN 


BritisH industry has suffered a severe 
loss by the death of Sir Frederick Bain, 
which occurred, in London, after a brief illness, 
on November 23rd. He had been a deputy 
chairman of Imperial Chemical Industries, 
Ltd., since 1945. 

Frederick Bain was born at Macduff, 
Banffshire, on March 22nd, 1889, and received 
the earlier part of his education at Banff 
Academy, studying subsequently at Aberdeen 
University. His business career began, at 
the age of seventeen, with the Aberdeen 
Commercial Company, Ltd., a firm concerned 





SIR FREDERICK BAIN 


with the production of fertilisers. It was 
interrupted by the first World War in the 
early part of which Bain served as a Captain 
in the Gordon Highlanders, being twice 
wounded, losing an arm, twice mentioned in 
dispatches, and awarded the M.C. By 1916 
it was impossible for him to continue his 
military service, and in that year, at the age 
of twenty-seven, he was appointed Deputy 
Director of Chemical Warfare Supply in the 
Ministry of Munitions. 

At the end of the first World War, Bain 
joined the United Alkali Company, Ltd., one 
of the four firms which in 1926 merged to 
form Imperial Chemical Industries, Ltd. 
Towards the end of 1934 be became chairman 
of I.C.I. (General Chemicals), Ltd., and early 
in 1939 was appointed an executive manager 
of the parent company. A year or so after- 
wards Sir Frederick was elected to the board 
of I.C.I. In addition to his work for his 
company, there were many responsible tasks 
which Sir Frederick was called upon to 
undertake during the second World War, 
Among them was the chairmanship of the 
Chemical Control Board at the Ministry of 
Supply, and of the Chemical Planning Com- 
mittee of the Ministry of Production. He 
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held both those appointments until the end 


of 1944, The honour of knighthood was 
conferred upon him in 1945, the year in 
which he was appointed a deputy chairman 
of Imperial Chemical Industries, Ltd. In 
his business career and during his war service, 
Sir Frederick was thus actively associated 
with the development and progress of the 
British chemical industry. Quite recently, 
in fact, he was elected Honorary Vice- 
President of the Association of British 
Chemical Manufacturers in recognition of 
his services to that Association and to the 
chemical industry. 

In 1947 Sir Frederick succeeded to the 
presidency of the Federation of British 
Industries, an office which he filled with 
distinction’ until last year. His term as 
President of the F.B.I. covered two of the 
most difficult post-war years, and Sir 
Frederick’s advice and wise guidance were 
undoubtedly of tremendous value in reaching 
a solution of many of the problems confront- 
ing industry. One event of special significance 
during his term as President of the F.B.I. 
was the setting up of the Anglo-American 
Council on Productivity. As a joint chairman 
of the United Kingdom section, Sir Frederick 
spared no effort in furthering the aims of the 
Council and in assisting it to carry out its 
work successfully. In this country and in 
the U.S.A., members of the Council—repre- 
sentative of both management and labour— 
welcomed in their deliberations and activities 
the help and advice which Sir Frederick 
was at all times ready to give. 





HENRY JOHN GIBBONS 


ENGINEERS who were connected with the 
early development of the gas and oil engine 
industry in this country will learn with deep 
regret of the death, on November 17th, at 
46, West Priory Road, West Bridgeford, 
Nottingham, of Mr. Henry John Gibbons, in 
his seventy-third year. Mr. Gibbons was, 
from the beginning, actively connected with 
the Premier Gas Engine Company, Ltd., of 
Sandiacre, near Nottingham, and from 1930 
until he retired in 1946 he was managing 
director of that company. 

Henry John Gibbons was born at Thay- 
atmyo, in Burma, in 1876, and when very 
young he returned with his parents to 
England and received his education at 
Maidstone, in Kent. At an early age he 
went to London to take up a commercial 
career, and continued his studies at the City 
Commercial School. From 1895 until 1898 
he occupied commercial positions with 
London firms. In the August of 1898, he 
was interviewed by the secretary of the 
Premier Gas Engine Company, Ltd., and 
was appointed accountant to the company, 
which, we may recall, had then just been 
founded, to take over the business of Wells 
Brothers, manufacturers of gas engines. On 
his arrival at Sandiacre, he met Mr. John 
Henry Hamilton, who was chief engineer and 
designer. At that time, the first Hamilton 
scavenging gas engine was already running 
in the works, and the second engine, both of 
them single-cylinder units with differential 
pistons, was being installed. Not long after- 
wards the firm built some large tandem 
pressure-charged gas engines of 650 b.h.p. 
for the Northwich Works of Brunner Mond 
and Co., Ltd., while from 1902 onwards some 
twenty engines were supplied, including the 
large two-cylinder engine driving a blowing 
cylinder, to the firm of Alfred Hickman, Ltd., 
of Bilston, later Stewarts and Lloyds, Ltd. 
All these engines were operated on blast- 
furnace gas. Not long afterwards, Mr. 
Gibbons became assistant secretary, and on 
the death of the secretary in 1905 he 
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succeeded to that position. He was made 
responsible for the commercial and sales side 
of the growing business, and he co-operated 
closely with Mr. Hamilton, in planning and 
carrying out new extensions to the works 
and the offices. He was also responsible for 
introducing a new costing system which was 
effective in lowering engine costs. 

In the years immediately before the first 
World War, the Premier Gas ine Com- 
pany, Ltd., prospered, and the firm did 
pioneer work in making and putting to work 
large gas engines directly coupled to dynamos 
and alternators for power stations, and min- 
ing and industrial generating plants. The 
range of fuels on which such engines worked 
was extended to embrace town’s gas, pro- 
ducer gas, coke-oven gas, blast-furnace gas 
and natural gas. The design and building 
of gas producers for the utilisation of wood 
and other waste products was undertaken, 
and the firm collaborated with the late Dr. 
Ludwig Mond in building, at the Sandiacre 
works, a large pressure-gas producer plant 
which was designed to use bituminous coal 
from the Nottinghamshire coalfield. In 1918 
Mr. Gibbons was given a seat on the board 
of his company. Not long afterwards the 
firm came under the control of Crossley 
Brothers, Ltd., of Openshaw, Manchester, 
and for a period Mr. Gibbons served on the 
board of the parent company. Following 
the production of a robust and reliable type 
of horizontal gas engine, the same successful 
design was adapted for the oil engine, and 
the firm designed and built horizontal engines 
of the vis-a-vis and straight, open and enclosed 
type, which were also supplied for driving 
marine refrigerating machines. With this 
advance Mr. Gibbons became an associate 
of the Diesel Engine Users Association, and 
took a keen interest in its work. Later on the 
name of the firm was altered to Crossley 
Premier Engines, Ltd. An early member, and 
later a Fellow, of the Chartered Institute 
of Secretaries, Mr. Gibbons was a Past- 
President of the Institute’s North-East 
Midland Branch. 

Mr. Gibbons’ outstanding work for the gas 
and oil industry was recognised by the 
Institution of Mechanical Engineers by the 
bestowal of a Companionship, of which he 
was justly proud. About 1938 he joined 
the Institution of Production Engineers, and 
was for some time the President of the 
Nottingham Section of that institution. He 
also served on its Executive, Finance and 
Education Committees. Brief reference may 
be made to the paper presented by Mr. 
Gibbons to the Institution, which was 
reprinted in its Journal of November, 1947. 
The title chosen was “My History and 
Personal Experience of the Large Internal 
Combustion Engine.” Apart from the work 
he did for his own firm, Mr. Gibbons took a 
keen interest in the welfare of Nottingham’s 
engineering industry, and for many years 
he was a member of the Nottingham and 
District Engineers’ and Allied Employers’ 
Association, and almost to the last he con- 
tinued to serve on its Management, Labour 
and Education Committees. He always took 
a great interest in the training of young 
engineers, and was a member of the Engi- 
neering Advisory Committee of the Uni- 
versity of Nottingham, and of the Notting- 
ham and District Technical College. In 
May, 1948, Mr. Gibbons was chosen to deliver 
at Nottingham University the Herbert Akroyd 
Stuart Lecture, and he took for his subject 
the work of the late Mr. John Henry Hamil- 
ton, his colleague for so many years. Five 
years ago Mr. Gibbons was elected honorary 
secretary of the National Institute for the 
Deaf, a work that he continued to the end 
of his life. His upright character and 
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pleasing personality gained for him a warm 
place in the affections of his friends, among 
whom he counted many engineers, with 
whom he had worked during a long and 
successful career. 





FRANK FORREST 


We deeply regret to record the death, 
after a short illness, of Frank Forrest, C.B.E.., 
M.1.C.E., M.I.Mech.E., M.I.E.E., on Monday, 
November 27th. Mr. Forrest had a lifelong 
association with the electricity supply 
industry, and was a part-time member 
of the South-Western Electricity Board. 
He was a Past-President of the Incorporated 
Municipal Electrical Association and a past- 
member of Council of the Institution of 
Electrical Engineers. 

Frank Forrest was born in 1879 and 
educated in Woolwich from 1887 to 1894. 
He then served a five-year apprenticeship 
with Siemens Brothers & Co. Ltd., Woolwich. 
During the first six years of the 1900s he 
occupied several posts, including a period of 
a year and a half, immediately after his 
apprenticeship, on the engine-room staff of 
King Leopold II of Belgium’s Royal yacht. 
In 1906 he was appointed substations engi- 
neer of the Birmingham Corporation Elec- 
tricity Supply Department, thus beginning a 
long association which lasted until his 
retirement in 1944. 

He held the post of substations engineer 
until 1918, when he was appointed chief 
assistant engineer ; in 1930 he was promoted 
to the position of chief electrical engi- 
neer of the Corporation. The responsibilities 
of this post included the supervision and 
extension of the very extensive system of 
power stations, substations and transmission 
and distribution lines in the Birmingham 
area. Mr. Forrest was appointed to the 
South-Western Electricity Board in 1947, 
before vesting date, and his wide practical 
experience was of inestimable benefit to the 
Board in the task of building up an electricity 
supply organisation to cover the south- 
western area. He was awarded the C.B.E. in 
1945. 


ooo 


SIR W. REARDON-SMITH, Bart. 


Ir is with regret that we record the death, 
on Friday last, November 24th, of Sir Willie 
Reardon-Smith, the well-known shipowner, 
at his home in Glamorgan, at the compara- 
tively early age of sixty-three. In 1905 he 
assisted his father; the first baronet, to found 
the business of Sir W. R. Smith and Sons, 
Ltd., which is now one of the leading tramp 
shipping companies. His forceful character, 
keen foresight, and charming manner, 


impressed all with whom he came in 
contact. He was actively engaged in 
shipping all his life and at the time 
of his death was chairman of the 


Reardon-Smith Line, Ltd., the Leeds Shipping 
Company, Ltd., and was closely connected 
with many associations and shipowners. 
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Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 
SOME AMERICAN LOCOMOTIVES 
THEIR RUNNING 


Sir,—It is interesting to learn (page 467) 
from one who knows, that in some circumstances 
locomotive headlights make visible telegraph 
posts half-a-mile away, presumably in clear 
weather. In many places in Britain, however, 
posts cannot be seen at that distance in broad 
daylight, owing to track curvature and opaque 
objects at the side of the line. 

It may be that my figure of 300 yards for 
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visibility by American headlights is an erro, 
but it was given to me by a railroad official 
and was not questioned by any of a »umbe 
of other railroad officials, who appro. od the 
draft of the article. It seems unlike'y tha 
American headlights are much inferior to the 
best obtainable and yet they are no: relig 
upon to ensure that an engineer ci stop 
clear of an obstruction. It is standard | ractiog 
to light a flare if the line becomes blo« <ed by 
accident, just as here we show a red li: ht ang 
place detonators on the rails at a safe raking 
distance. Latest American practice ‘:icludeg 
automatic change of headlight to red ai:d illy. 
mination of a powerful tail-light if th» train 
is stopped by an emergency brake appli: ation, 

All these luminous devices are made ineffee. 
tive by fog and so it is just as well that our 
own passenger train working methods cnable 
one to say that strong headlights are, h.ippily, 
not a necessity on British railways. rains 
are regularly run at full speed after dark under 
atmospheric conditions in which a strong head. 
light would be nothing more than a nuisance 
to the driver behind it and to every other one 
that he met. 

In view of the fact that powerful hea:!lights 
have never been used in this country, cespite 
dense traffic ranging from freight trains with. 
out continuous brakes to streamlined passenger 
trains with booked intermediate times cqui- 
valent to 85 m.p.h., it would seem hard to 
prove that such lights are “a very creat 
necessity.” 

It would be interesting to learn the details 
of any major railway accident in Britain that 
could have been avoided by use of strong head. 
lights but not by application of the regular 
safeguards. 

Any statement about the stopping distance 
of a train is meaningless unless speed, gradient 
and weight are mentioned. In tests following 
the Oakley Junction accident (L.M.S. January 
21, 1938) emergency stopping distances ranged 
from 922 yards from 70 m.p.h. to 1413 yards 
from 85 m.p.h., down a gradient of 1 in 330 
with an 80-ton locomotive and 270 tons 
(tender and train) behind it. These figures 
show that to a driver of the L.N.E.R. “ Coro- 
nation,” for example, a half-mile searchlight 
would be useless in clear weather and a menace 
in a mist. 

W. A. Turin 

Huddersfield, November 18th. 
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E Council of the Royal Society has 

estab’ shed, and invites subscriptions to, 
a fund fr the creation of a suitable memorial 
to the iste Lord Rutherford of Nelson. It 
has been thought desirable that the memorial 
should take two forms. The first, it is 
roposei, should consist of the foundation 
of Rutherford Research Scholarships, tenable 
for three years, to be awarded to post- 

duate students within the British Com- 
monweslth for research in the natural 
sciences, preferably in experimental physics. 
Normally, @ Rutherford research scholar 
will be required to carry out his research 
at an institution within the British Common- 
wealth other than that in which he graduated. 

The second part of the memorial is to 
consist of the establishment of a ‘‘ Rutherford 
Memorial Lecture,” to be delivered at 
intervals at selected university centres within 
the British Commonwealth overseas, one in 
every three at least being given in New 
Jealand, the land of Rutherford’s birth. 

It is also proposed to collect, arrange and 
bind copies of Rutherford’s correspondence 
and to preserve the collection in safe custody 
for future reference. 

The members of the Rutherford Memorial 
Committee are Sir Henry Tizard (chairman), 
Professor E. N. da C. Andrade, Sir James 
Chadwick, Sir Charles Darwin, Professor 
A. V. Hill, and Professor M. L. E. Oliphant. 


When Thomson in 1897 disclosed, almost 
light-heartedly, to a sceptical world the 
existence of the electron, a train was fired 
which, nearly half a century later, was to 
cause the destruction of Hiroshima—and 
mankind’s peace of mind. Thomson’s own 
immediate reaction to his discovery plunged 
him into a discussion of the architecture of 
the atom, hitherto held, on apparently 
impregnable evidence, to be structureless 
and eternally immutable. He thought at 
first that all atoms consisted of a collection 
of electrons, and nothing but electrons, in 
static equilibrium. Misled by the false 
analogy of Mayer’s floating magnet experi- 
ments of 1878, he found himself baffled 
in his efforts to explain how a group of 
stationary mutually repellant particles could 
be stable. 

In 1902 Kelvin suggested that an atom 
might consist of a number of electrons 
“embedded in a sphere of uniform positive 
electrification.” is idea is amenable to 
analytical study—provided we lay aside all 
effort to understand the mystery of “a 
uniform sphere of electrification.” Thomson 
developed Kelvin’s suggestion by adding 
rotary motion to the electrons about the 
centre of the sphere in which they were 
embedded. Then came the _ so-called 
‘“Saturnian’’ atom, in which the vague 
uniform sphere of electrification was replaced 
by a positively charged central body of rela- 
tively large diameter outside which the 
electrons circulated like Saturn’s rings. 

It was all theory so far. Then in 1911, at 
Manchester University, Rutherford applied 
the touch of his experimental genius—and 
his imaginative insight—to the subject. 
He bombarded thin metallic foils with alpha 
particles emitted by radio-active substances 
and studied the manner in which the particles 
were deflected from a straight-line course. 
The great majority of the particles passed 
through the foil with little or no deflection, 
Very rarely, however, a particle would be 
seon to be deflected through a large angle, 
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sometimes even to the extent of having its 
course almost bent back upon itself. 

Who but Rutherford, we wonder, would 
have seen in these simple observations the 
clue to the problem of atomic structure ? 
Not until he pointed out their significance 
were they recognised as possessing funda- 
mental importance. The foil, although thin 
by usual standards, presented a barrier to 
the alpha particles thousands of atoms thick. 
Yet the great majority of the particles passed 
through it almost as if it were not there. 
The particles, which suffered little or no 
deflection, were, Rutherford argued, passing 
clean through the metallic atoms. The 
exceptional particles which experienced a 
large amount of scattering were those which 
passed so close to the positively charged 
core of the metallic atom as to come within 
the range of its powerful repulsive force. 

The first deduction which Rutherford 
drew was that the central positive core of 
an atom was of very small size relatively 
to the overall diameter of the atom. By 
far the greater part of the atomic volume 
consisted of empty space. Subsequent study 
was to reveal a remarkably close corre- 
spondence dimensionally with the solar 
system. In the case of the hydrogen atom 
the central core represented the sun and the 
electron circulating round it, the earth—if 
it were supposed to lie at twice its actual 
distance from the sun. The distance between 
the “‘ sun” and the “ planet ” was therefore 
ample to allow an alpha particle to pass 
through the atom without material hindrance. 

Probing more deeply into the nature of 
the atomic core, or nucleus as it came to be 
called, Rutherford concluded that, although 
small in diameter, it accounted for the bulk 
of the atomic mass. It was the centre of 
powerful electrical forces and consisted in 
general of a positive portion with which a 
certain number of electrons were closely 
associated. Outside it there circulated a 
second set of more loosely bound electrons. 
The sum of the charges on the inner ard 
outer electrons just neutralised the charge 
on the positive part of the nucleus. 

Since 1911 the original “ Rutherford ”’ 
atom has been modified in one or two 
important respects. Notably it has been 
discovered that the nucleus may contain 
one or more particles which, while possessing 
mass, lack electrical charge. The existence 
of these neutrons—which account for the 
phenomenon of isotopy—was predicted by 
Rutherford in 1920, and was experimentally 
confirmed by Chadwick in 1932. An equally 
important modification has arisen from the 
application of the quantum theory to the 
Rutherford atom. This development was 
initiated by Niels Bohr in 1913. In the case 
of a hydrogen atom consisting of a nucleus 
and one electron revolving round it in an 
elliptical orbit, the theory postulates that 
the electron may revolve only in certain 
defined orbits, the energy levels of which 
differ in succession by one unit or quantum. 
The quantum of energy is taken to be the 
smallest amount which can exist and, there- 
fore, orbits which involve a difference of 
energy level amounting to a fraction of a 
quantum are forbidden to the electron. 
The electron may jump from one of the per- 
mitted orbits to another under an external 
stimulus and in so doing will cause the 
emission of a parcel of energy of defined 
amount. This idea has proved to be very 
fruitful in the field of spectroscopy and, in 
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turn, has enabled the spectroscope to be 
applied to the study of atomic structure. 
In the hands of Moseley it led to the con- 
ception of atomic number and the elucidation 
of the mysteries of the periodic classification 
table of the elements. 

The study of the atomic nucleus induced 
Rutherford to contemplate the possibility 
that it might be artificially changed from 
the characteristic of one chemical element 
to that of another. His idea was that if he 
bombarded the nucleus with alpha particles 
an occasional particle might make a direct 
hit on the nucleus or, at any rate, graze it 
so closely that it might either partially 
disintegrate the nucleus or enter into per- 
manent. combination with it. His first 
success in this direction was registered in 
1919. He bombarded gaseous nitrogen with 
the energetic alpha particles emitted by 
radium-C. He proved beyond all doubt 
that an occasional nitrogen atom was dis- 
integrated and was caused to emit an ionised 
atom of hydrogen. In effect, what he had 
done was to transmute a few atoms of 
nitrogen plus a few atoms of helium—the 
alpha particles—into a few atoms of hydrogen 
plus a few atoms of oxygen. The scale of 
the transmutation was very minute. Ruther- 
ford estimated that about 300,000 alpha 
particles were required to liberate a single 
atom of hydrogen. Out of that number all 
but one missed the target. 

It was soon realised that an alpha particle 
was @ poor missile with which to bombard 
the nucleus. The charge on the missile 
and the target were both positive and there- 
fore the repulsion between them acted to 
prevent a direct or near hit. From the 
electrical point of view an electron with its 
negative charge would have been a better 
missile. The small mass of the electron 
would, however, reduce the disrupting effect 
of the impact. In addition, before it could 
reach the nucleus the electron would have 
to traverse a zone of repulsion arising from 
the electrons of the atom external to the 
nucleus. The discovery of the neutron 
resolved the difficulty. The neutron, being 
chargeless, is not affected by either the 
negative field of the outer electrons or the 
positive field of the nucleus. Further, its 
mass is over 1800 times as great as that of 
the electron. 

It fell to others to develop the work which 
Rutherford had begun. But it was he who 
blazed the ever-widening path along which 
we are moving to-day. No one can clearly 
say whither it is leading us. It may be for 
our ultimate good or hurt, or, perhaps, most 
likely, for an indeterminate mixture of the 
two. But one thing is certain: there can 
be no turning back. We cannot shut our 
eyes to the existence of the path and pretend 
that it is not there. It is idle and stupid 
to place the primary blame for the atomic 
bomb on Rutherford, just as idle and stupid 
as to “blame” Newton for the law of universal 
gravitation. Gravitation and the seeds of 
the atomic bomb were implanted in the 
universe by Nature at the Creation. Newton 
and Rutherford merely revealed their exist- 
ence as two of the great natural forces which 
the engineer boasts it is his task to control 
for the benefit of mankind. Perhaps with 
him and him alone lies the solution of the 
doubts and dark perplexities which weigh 
so heavily on us to-day. 


—_———_-+»@—— —_ 


PackaGINnG EXHIBITION.—The second national 
Packaging Exhibition is to be held from January 
30 to February 9, 1951, in the National Hall, 
Olympia, London, W. The Institute of Packaging 
is making arrangements for a conference during 
the period of the exhibition. 





Standardisation 
Generating Plant 


GENERAL meeting was held at the 


Institution of Mechanical Engineers, 
London, on Friday, November 24, 1950, 
at 5.30 p.m., in association with the Steam 
Group, Professor W. J. Kearton being in 
the chair. A paper on “ Standardisation 
of Steam Turbo-Generating Plant,” . by 
I. V. Robinson, Wh.Sc., M.I.Mech.E., was 
presented and discussed. 


Discussion 


Mr. J. W. H. Dore, who opened the dis- 
cussion, said that there was a tendency to 
start from the assumption that standardisa- 
tion had intrinsic merit—that good was 
bound to come from it; that it was almost 
an end in itself. He had been rather dis- 
turbed by that attitude. He must say 
rather regretfully, that this paper had 
something of the same atmosphere. 

As he saw it, the basic disadvantage of 
standardisation was that the standard must, 
in the nature of things, be a compromise, 
as it had to cover a range of conditions and 
circumstances. In some fields the disad- 
vantages of this compromise were not 
too serious and were readily outweighed 
by obvious advantages. But was this true 
in the case of generating plant ? One would 
naturally have expected the most compre- 
hensive expression of the advantages, in 
this case, to come from the manufacturing 
side of the industry, and he had read the 
paper initially with the keenest interest 
from that point of view. But, unfortunately, 
he had found only the following statements 
directly to the point :— 

“The advantage of standardising operat- 
ing conditions is obvious to those who 
have been in industry for some years.”’ 

“Every condensing plant manufacturer 
would be only too pleased if it were possible 
to have similar arrangements for plants of 
similar capacity.” 

“. . . Standardisation offers many advan- 
tages, by reducing the amount of design 
and drawing office work owing to repeated 
use of patterns.” 

As regards the first of these points, he 
must confess that in spite of some experience 
in industry and as a user the advantages 
were not obvious to him and it was possible 
that they were not obvious, in that case, to 
others who were present. He hoped that 
the author, in his reply, or subsequent 
speakers from the industry, would help 
him and those who were in the same boat 
by giving at least a short list of the benefits 
as they saw them. He could quite under- 
stand the second quotation to be true. 
But how did it bear on the objective of more 
economical generation? He would be very 
glad to have some confirmation that the 
inference in the third statement was correct. 
He was in a position to state that, at the 
present time, the price per set did not vary, 
however many one might order. Presuming 
that prices reflected costs, the inference 
was that even exact duplication did not 
reduce costs of production and, if that was 
so, what prospects were there of mere stan- 
dardisation of nominal operating conditions 
reducing the cost of production ? 

The paper itself, on the other hand, 
warned against the risk of standardisation 
preventing progress and by two particular 
references emphasised the point he had 
already made about compromise. Under 


the heading, “ Auxiliary Power,” it was 
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of Steam Turbo- 


inferred that one of the alternative methods 
of auxiliary supply, which from certain 
points of view had much to commend it, 
must be ruled out in the interests of the 
standardisation of both turbine and generator 
ratings and also that some loss of thermal 
efficiency must be faced. ‘To make that 
point he quoted an extract from the paper : 

“It was suggested that, having regard 
to the average atmospheric conditions, 
there would not be a great thermal loss if, 
for the majority of cases, the temperature 
of recooled water were taken to be about 
64-65 deg. Fah. If this could be agreed, 
it would mean practically constant vacuum 
and the greater probability of the repeated 
use of the same design of condenser, air 
extractor, &c.” 

There was further a clear indication that 
the author had himself run up against the 
conflict of interest from the manufacturing 
point of view, which arose when endeavour- 
ing to arrive at the sort of compromise 
standardisation required. This was evi- 
denced by the statement on exciters, that 
“It seems desirable that there should be 
some uniform method of driving the exciters 

This, however, is not a matter which 
requires uniform action by all manufac- 
turers.” 

That left one in the position that no case 
had been made by the manufacturing side 
of the industry that any standardisation in 
this particular field would contribute posi- 
tively towards more economic generation. 
But supposing it were possible to demonstrate 
that some measure of standardisation— 
and he would prefer to avoid the use of that 
somewhat overworked word and talk in 
terms of rationalisation of practice—would 
be advantageous. How far did the paper 
go in assessing the degree of rationalisation 
which was likely to be profitable ? Obviously. 
from what he had already said, not very far. 
And, in view of that, it was a little startling 
to find that the paper inferred that there 
was already evidence that a combination of 
a unit size of 100OMW with initial steam 
conditions of 1500 lb per square inch with 
1500 deg. Fah. was not only economical 
but sufficiently near to the optimum to 
obviate any need for consideration of varia- 
tions of that combination before committing 
oneself to it in a fairly big way. He had yet 
to see the evidence and he could not under- 
stand how anyone could be so confident 
about a type of equipment that had not 
even been fully developed in this country 
on the drawing-board, and, further, which 
involved materials of which the supply was 
inadequate. 

He would have said that perhaps in eight 
or ten years’ time one might have a fairly 
good idea as to whether 100MW was a 
natural size and whether 1500 lb per square 
inch with 1500 deg. Fah. were appropriate 
steam conditions to associate with it. But 
how did one, at the present stage, come to a 
conclusion that these relationships should be 
established as standards ? 

Mr. A. Stubbs observed that the paper 
dealt mainly with capacities, operating 
conditions, and in this respect there was a 
serious omission in that nothing was said 
about boilers, pipes or valves. These were 
complementary items to the turbines. One 
was not possible without the other and similar 
problems were present in development. 
One could now see the possibility of the 
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100MW standard with specified conditions 
both for this country, Europe and th 
United States of America. Before » stay. 
dard was set up a survey would be nevessapy 
to ensure general acceptance. . 

There were other omissions fron the 
paper. For instance, the S.R. ead 9 
named the economic rating at 80 pr cen; 
for the 30MW set, whilst the e nomic 
rating of the 60MW set was at 100 pcr cent. 
A very interesting case could be mile oyt 
for the S.R. and O. set, and this should 
apply to the next standard. 

The exhaust end of the turbine should be 
suitable for a standard condition. |t was 
hardly practicable in these days to haye 
two exhaust ends for the turbine or ‘o play 
about with the last row of turbine )lades. 
as suggested by the author. 

There was a good case for standardising 
the condenser. At least, it would be aj 
advantage to have the same conlenser 
tube, the same turbine diameters, the pos. 
sibility of the same general arrangement 
of the set, the auxiliary foundation— which, 
in turn, led to the standardisation of the 
complete power station—always with the 
proviso that if the purpose of increased 
generation capacity was not served standard. 
isation was no longer necessary. 


OPERATING CONDITIONS 


Mr. R. J. Eldred said that with regard 
to operating pressures and temperatures, 
the general limitation lay in the “ wetness” 
of the steam at exhaust. As this was more 
or less a fundamental matter and applied 
to all turbines of whatever manufacture, it 
would be very advantageous if the most 
economic conditions could be agreed as 
standard, not merely for this country but 
with overseas manufacturers’ associations, 
so that they would apply virtually through- 
out the world. While this would limit 
choice, it would enable the user to be assured 
of a reasonably economic plant and, more- 
over, his steam conditions would be such 
that any manufacturer of either turbines 
or boilers would be in a position to offer 
him a standard design, which would be 
suitable. Such standardisation needed to 
be accompanied by a reduction in price to 
offset the departure from the optimum as 
revealed by consideration of particular cases. 

The demand for turbines of greater capa- 
city brought the question of the design of 
the exhaust end very much to the fore. 
It was possible, by the use of better materials, 
to work to higher blade speeds but increasing 
the absolute velocity, leaving the last row 
of blades, was tantamount to throwing energy 
away. It followed, of course, that the same 
exhaust end would handle a greater weight 
of steam, with the same losses, at a lower 
vacuum. There was therefore some point 
in standardising the turbine on the basis 
of the most suitable vacuum, irrespective 
of the cooling water conditions. If this was 
recognised, then the situation with regard 
to the economics of the condensing plant 
were completely altered and reduced to 
providing the most economic equipment for 
producing the standard back pressure on 
which the turbine was designed. 

Mr. Robinson’s statement that no matter 
how big a turbine nor how onerous its operat- 
ing conditions, it should be designed to be 
eapable of single or two-shift operation 
should be emphasised. It would inevitably 
be relegated to this type of operation at 
some stage in its life. This called for a suit- 
able study on the part of the manufacturers 
of the technique of quick starting, similar 
to the investigations made and in progress 
in the United States. It was suggested that 
the co-operation of the boiler manufacturers 
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ould usefully be enlisted on the question 
of the siarting-up of unit boiler and turbine 

jants «{ reduced temperature, which would 
be gradually increased to the full working con- 
dition aiter the turbine had been put on load. 

The -tandardisation of the number of 
tapping points and their approximate posi- 
tims ii the turbine staging was useful, 
but more helpful was a move to standardise 
the feed pump operating temperature and 
its position in separating the high pressure 
and low pressure feed heaters. In this con- 
nection the question of a deaerating heater 
for use With the higher steam conditions 
should be given careful consideration. 

The present practice of providing a bled 
steam evaporator with machines up to 
30MW output and for larger machines to 
provide an independent evaporator was not 
really consistent with the requirements of 
higher efficiency with the higher steam 
conditions. 

Finally, standardisation would only be 
accepted by overseas customers if it offered 
them advantages. 

STANDARDISATION AND PRODUCTION 


Mr. W. B. Shannon said the discussion so 
far seemed typically British. The subject 
of the paper was standardisation but the 
discussion was non-standard. His own con- 
tribution would be equally non-standard. 

The first speaker had invited a short list 
of advantages. He would like to add one 
to those already referred to. The function 
of the B.E.A., in which he was interested, 
was reliability and continuity of service 
and that meant more kilowatts and more 
kilowatts, using the national and somewhat 
scarce and wasting asset of coal. On that 
score alone it would seem justifiable to 
standardise, if it meant more kilowatts 
and would eventually accelerate the obso- 
lescence of plants of twenty-five to thirty 
years old, which were real coal wasters. 

There were other advantages. The first 
was from the point of view of production 
in the shops. Clearly the repetition of simi- 
lar machine fitting, welding and assembly 
must result in speedier deliveries ex works. 
He had been in a turbine manufacturer’s 
works on the previous day in the north. 
His shop was full and the works seemed to 
be streamlined only on account of the fact 
that he was doing several machines all of the 
same type. The development time on design 
and contract matters was nil if one had com- 
plete standardisation. All this would seem 
to be effective only when the prototypes 
had been proved to be satisfactory. Most 
of the proving was done under service 
conditions by the user. After proving— 
and this was important if more megawatts 
were wanted—modifications should not be 
permitted unless they were sanctioned at 
the highest possible level. 

There appeared to be no disadvantages 
from the point of view of changing policy 
or national circumstances. If alterations 
were eventually considered desirable, the 
standardised machine could then be used 
as @ prototype, modifications applied after 
it had been proved, as was the case in R.A.F. 
types, being applied to all the other machines. 

On some components, such as feed heaters, 
referred to on page 4 of the paper, a case 
could be argued for, say, two or three sizes, 
all lp. and h.p. heaters giving heating sur- 
faces for universal adoption throughout 
the industry, irrespective of the turbine 
manufactured—this in addition to all tap- 
ping points being standardised. 

Previous speakers who seemed appre- 
hensive about retarding progress would be 
encouraged by the final portion of the paper, 
which indicated that the B.E.A. policy was 
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to have a percentage of stations of an 
advanced design. This would obviously 
commend itself to all engineers, and the 
magnitude of that percentage need not be 
standardised. It need not be static. When 
extreme conditions of plant shortage were 
overcome the percentage might be higher 
for plant of advanced design. If the manu- 
facturers were, unhappily, unable to meet 
their commitments that percentage might 
even have to be reduced. But the whole 
point was that there should be flexibility 
for the encouragement of engineering develop- 
ment and as he understood the situation, 
the B.E.A. engineers at the higher level 
bore this fact very well in mind. 


FutTurg STANDARDS 


Mr. G. H. Martin said that standardisation 
of operating conditions, particularly the 
pressures of extraction points, would go a 
long way towards reducing the time 
taken to design and produce drawings. 

He agreed with Mr. Robinson that S.R. 
and O. 2386 was a step in the right direction 
but it did not go far enough. It should be 
possible for turbine manufacturers to agree 
on a range of extraction pressures to suit a 
specified number of feed heat stages. Once 
the temperature of the boiler feed pump 
was decided, it divided the feed system into 
two sections, and practical considerations 
fixed the increment of temperature rise in 
each heater, which could be made the 
same for all manufacturers. 

There was likely to be a market for tailor- 
made plant for a long time to come, par- 
ticularly for export, so that standardisation 
should apply mainly to the larger size of 
generating plant for the central stations in 
this country. There was nothing to quarrel 
with in the selection of 30MW and 60MW 
standards. The steam conditions and capa- 
city fitted very well, particularly as ample 
exhaust area could be provided by a double 
flow Lp. turbine. The selection of ends of 
standard size was, however, not so easy, 
as provision of the necessary exhaust area 
for the 1OOMW meant very high temperature 
speeds or multi exhausts if maximum effi- 
ciency was to be obtained. It might be 
said that a more logical next step should be 
90MW. It should be remembered that the 
high steam conditions did not necessarily 
give a higher efficiency of coal to megawatts 
as would be seen from the B.E.A. reports. 

Mr. Robinson had suggested that a further 
step might be made to 120MW. It would 
be interesting to know what type of machine 
he had in mind—a single line of 1500 revs. 
or two-axis machines with l.p. running at 
1500. A design of this kind would be more 
attractive, probably for, say, 150MW, cer- 
tainly in excess of LZ0MW. It was interesting 
to speculate on the practicability of designing 
a larger size machine, but it would be 
advisable to delay making a final decision 
until there was sufficient experience of the 
60MW sets and the 100MW sets. He would 
suggest a note of caution regarding the 
ability of high temperature machines to 
operate satisfactorily two-shift. It would 
be interesting to have a definition of what 
constituted a two-shift operation. Once 
the plant was shut down and went to rest, 
it might take all night to get it ready for 
the seven o’clock start in the morning, which 
could hardly be called suitable for two-shift 


‘operation. Before making a decision on the 


next stage in steam conditions this factor 
should be taken into consideration, because 
sufficient operating experience was still 
not available at the present time on which 
to base a decision. 

The balance between output and coal to 
megawatts must be carefully considered 
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and the bias should be definitely in favour 
of efficiency and not of spectacular output 
at a given speed. At the present time it 
would be of considerable benefit to the manu- 
facturer if agreement could be reached on 
standard 30MW and 60MW sets, which were 
the bread and butter sizes. There were always 
so many items in the melting pot that the 
progress of the design in the technical depart- 
ments was considerably delayed. Such 
things as vacuum suppression devices, atmo- 
spheric valves, oil pump drives, and so on, 
should be agreed upon once and for all by 
the various divisions of the B.E.A. 

Mr. B. Pochobradsky pointed out that 
the real object of properly conceived stan- 
dardisation was to help to produce a machine 
or an article that would give the most 
economical service. 

The merits of standardisation might be 
exaggerated or minimised, but it should be 
remembered that there had been standard- 
isation of periodicity not many years ago. 
What a vast number of different designs, 
not only of steam turbines but of generators, 
transformers, domestic apparatus and any- 
thing else there had been ! 

Referring to some of the details in the 
paper, he said that one merit of the 1OOMW 
set was that a machine of that kind could 
still be built as a simple machine with two 
exhausts in it. That was a simplicity which 
would tell in operational reliability. 

With regard to the author’s statement that 
the thermo-dynamic efficiency ratio would 
be unlikely to be better—or anyhow, appre- 
ciably different from that of a 60MW set, 
that was not the real comparison. The real 
comparison was the thermal efficiency. 
Approximately, with the conditions men- 
tioned in Table 2 (on page 3 of the paper), 
the 100MW machine would save about 8 
per cent in heat consumption as compared 
with the 60MW machine, with the corres- 
ponding steam conditions mentioned in the 
table; 8 per cent of heat consumption, 
taking the price of coal to-day, and assuming 
70 per cent load factor for these machines, 
would, in the twenty years of their life, 
save approximately the total cost of the 
turbine, the generator, the feed heating 
plant and the condenser. 


STANDARD VACUA 


Mr. F. L. Donnison said that with regard 
to vacuum, investigations had already been 
carried out by the supply industry in an 
endeavour to determine the economical 
vacuum for river and cooling tower stations. 
But there remained a considerable amount of 
work to be done before any confidence could 
be placed in nominating standard vacua 
for these two conditions. Current thought 
supported the view that for river stations a 
vacuum of 28-9in h.g., with 60 deg. Fah. 
inlet water was of the right order, corres- 
ponding figures for cooling tower stations 
being 28-7in h.g., with 65 deg. Fah. The 
investigation to date did not, however, 
indicate that there was any justification 
for adopting a common standard vacuum 
for both conditions, ; the problem was to a 
great extent influenced by turbine exhaust 
end developments. 

With regard to condenser plant, the 
present practice was to adopt two-pass 
condensers for river and estuary stations, 
where water supplies were not limited and 
pumping losses relatively low. On cooling 
tower stations where water was limited and 
pumping losses relatively high, three-pass 
condensers provided the most economic 
arrangement. It would be difficult to justify 
the elimination of three-pass condensers 
for the majority of cooling tower stations. 

With regard to the arrangement of cir- 
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culating water pumps, from the economical 
and operational point of view, separate 
pumphouses with pumps interconnected and 
arranged to be discharged into a common 
header would appear to be the most attrac- 
tive. On large units operating on the unit 
system there would seem little reason for 
considering other than that system, as it 
would seem improper to marry the avail- 
ability of such units to the availability of the 
circulating water pump, particularly when 
one remembered that the annual station 
load factor of such plant would be solely 
governed in the first few years of operation 
by the plant availability factor. 

Mr. A. W. G. Hirst said, on the subject of 
hydrogen cooling for alternators, that it was 
interesting te note that in the United States 
of America all the sets now being built 
were designed for operation at not less than 
20 Ib per square inch and some were already 
in constant operation at 30 lb per square 
inch. As far as this country was concerned, 
hydrogen cooling might still be regarded 
to some extent as in the development stage, 
and it was perhaps premature to consider 
standardisation. 

The reheat cycle, too, was perhaps better 
left out of consideration for the time being. 
There was quite a body of opinion that re- 
heating was merely an intermediate phase 
until metallurgical research enabled metals 
to be used which would stand the very high 
temperatures necessary to keep the “ wet- 
ness” in the exhaust end down to a reason- 
able degree with high pressures of 1500 or 
2000 Ib per square inch. 

He wondered how many slide rules had 
been worn out in working out the compara- 
tive economies of 600-850 as compared with 
625-825, 600-900, 650-910, and all the 
others. The differences were probably so 
small as to be still inside any design or 
measuring margins, and in any case they 
were all swept away by a couple of weeks’ 
shut-down due to some operating failure 
which upset the whole economics of the 
problem. 

On high temperatures, it was interesting 
to note that some manufacturers were 
already quite confident of operating at 
1100 deg. Fah. 

On the subject of vacuum, the author 
referred to the practice of the manufacturers 
of having two exhaust ends, one for high 
and one for low vacuum. A fact which was 
sometimes overlooked in this connection 
was that a difference of 0-2 of an inch between 
say, 28-9 and 29-1 in of vacuum represented 
20 per cent increase in volume for a given 
mass flow. Even if a compromise was 
made, therefore, by having only two exhaust 
casings, the |.p. blading would be different. 

Condensing and feed heating plant had 
always been very much the Cinderella of the 
power station, possibly because it lacked 
the glamour of the 3000 rev. plant on the 
turbine floor. Even Mr. Robinson dismissed 
it in five and a half lines. Here, again, it 
was difficult to achieve any far-reaching 
measure of standardisation, due to a num- 
ber of factors associated with the type and 
design of steam turbines. Thus, for feed 
heating plant the tapping pressures would 
vary, although in the States the preferred 
standards did lay down tapping pressures, 
but with certain margins, to give latitude 
to the various manufacturers. 

The condenser itself would depend for 
shape and arrangement on the design at the 
exhaust end of any particular manufacturer’s 
turbines, so there, again, it was only pos- 
sible to plan in so far as any one maker was 
concerned and not universally. 

Reference was made in the paper to the 
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difficulty of accommodating large-diameter 
atmospheric exhaust valve pipes. One 
school of thought recognised the atmospheric 
exhaust valve as the last line of defence, 
and thought it should be of sufficient size 
to limit the pressure in the condenser to a 
reasonable figure in the event of the machine 
going over to atmosphere. Another school 
of thought talked of bursting diaphragms. 
But not much had been heard about these. 

Mr. H. 8. Hvistendahl said that the prob- 
lem was how far it was advisable to stan- 
dardise. 

One could standardise what had been 
tried out and found successful, but such 
standardisation must not be static. There 
was the further point: was it advisable to 
standardise what was not yet proved and 
tried out? Perhaps a kind of tentative 
standard might be introduced for the 
unproven jobs—not a B.S.I. standard, but 
a tentative standard, which could be used 
by the authority. 

On the question of pressures and tempera- 
tures, the comparison made in the author’s 
paper would have been even more interest- 
ing if the pressure and temperature had been 
plotted against “wetness” for fresh cooling 
water to about 1-lin absolute pressure. 
In that connection the 900 standard for the 
60MW set was, in the light of present 
experience, a little conservative. Whilst 
the pressure might have been retained, the 
temperature might well be raised to about 
930 or 950. Most turbine manufacturers 
recognised that a two-shift set should be 
able to operate with satisfaction with a 
temperature of 930 to 950 for the lower 
pressures and temperatures. 

On condensers he would like to make a 
suggestion for detailed standardisation, which 
might not be official but more or less nation- 
ally recognised on the larger sets of 30MW 
and over. One might standardise tube 
sizes. This had practically been achieved, 
but certain details might be improved on 
the practical side. 

Mr. P. Betts said that mean temperatures 
of recooled water at cooling tower stations, 
of which he had knowledge, were in fact 
about 64 deg. Fah., which was only about 
3 deg. or 4 deg. above the temperature in the 
tidal part of the Thames. There was, there- 
fore, some reason to support the author's 
suggestion that as there were only two sizes 
of exhaust branch, both natural and tower 
cooled sets should use the larger exhaust 
and might as well be specified for the same 
vacua. The smaller exhaus twould still 
be required for sets abroad in warmer 
climates. 

Mr. Dollin, speaking of turbine production, 
said that in the firm with which he was 
associated there was no doubt whatever 
that standardisation on 30MW and 60MW 
sets had enabled them to put through designs 
and drawings and manufacture in the shop 
very much more rapidly than would other- 
wise have been the case. If the result in the 
broader picture had been disappointing it 
might possibly be because the measures 
concerning other auxiliaries and ancillary 
parts were not quite so thorough. 

He supported Mr. Hvistendahl’s sug- 
gestion that some standards should be 
regarded as tentative. In particular, the 
10UMW set with 1500 lb per square inch and 
1050 deg. Fah. conditions should be regarded 
in this light. It was debatable whether 
100MW was the optimum. It depended on 
the degree of optimism of the designer and 
there was not sufficient background of experi- 
ence with the 60MW sets. To retain simple 
design with l0OMW would require still 
higher blade speeds and only time would 
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show what degree of optimism was j: stified 

The question of temperatures «° 10 
deg. Fah. was even more open. Meta: urgica) 
opinion was still by no means un: nimory 
as to what properties might be exp: ted jp 
some of the materials, and there se: ned ty 
be no agreement as to whether it wuld be 
necessary to go to austenitics or \ hethe 
one could get along with ferrites. 1° might 
be that ferrites had suitably goo: creep 
properties, but whether they hac! othe 
disadvantages in long-term service, uch as 
a change in their creep properties or } ossibly 
embrittlement or difficulty in welding would 
take a long time to answer. If the answer 
was in favour of austenitics, one n.ust be 
prepared to face up to very ex ensive 
castings. He thought it would be possible 
to avoid an austenitic forging for th« rotor, 
but the cost of austenitic forgings w: wd be 
extremely high and procurement wold be 
very difficult. They were learning something 
about this at the present time in trying to 
get large austenitic castings for gas turbine 
work, and there was everything to be said 
for keeping the temperature at a leve! where 
one could be satisfied with ferrites. 

The approach to the question of running 
very high condition sets on the two-shift 
basis was, he thought, wrong. What was 
primarily wanted was a high efficiency 
turbine, and the designer must set himself 
to see to that. He provided a full velocity 
machine ; he provided adequate area at his 
exhaust end; he chose the number of cylin- 


‘ders and distribution pressures all directed 


towards giving the best efficiency and main- 
taining the efficiency as nearly as possible by 
good control of clearances while the job was 
in service. What more could he do? He 
might get a more “ runnable ” machine if he 
made it shorter and sacrificed speeds. He 
might sacrifice his peak efficiency and get a 
machine that could start and stop more 
quickly, but that would probably be bad 
economy. 

The proper course would be for the designer 
to produce the best machine he could, for the 
machine to be put into service and treated 
carefully and with respect and kept under 
observation and to find out as one went 
along what the machine would do. The 
designer should not be asked to predict in 
advance how quickly or how slowly the 
machine could be run up and shut down. 

The author replied briefly to the dis- 
cussion. 
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Factory Construction in South 
Africa 


A yew factory, of Sanbra_ (South 
Africa) (Pty.), Ltd., operating as a subsidiary 
of Sanbra, Ltd., of Birmingham, England, is 
to be erected shortly in Springs, Transvaal. 
Building operations started early in January 
on a 4-acre site, and it is anticipated that pro- 
duction will commence in June this year. The 
range of products will include valves, copper 
couplings for the engineering industry and 
domestic trade, plumbers’ taps and fittings, and 
hot brass stampings. 

Materials handling and power transmission 
machinery is to be manufactured in South 
Africa by Link-Belt Africa, Ltd., a subsidiary 
of the Link-Belt Company, of Chicago, U.S.A. 
The factory is to be erected in the near future 
near Johannesburg, and the range of products 
initially manufactured will include “ Link- 
Belt” elevating, conveying, processing and 
power transmission equipment, as well as 
‘Speeder’ excavators and cranes. It is 
anticipated that the South African factory will 
enter the export market as well as cater for the 
domestic demand. 
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Sweat Prevention in Ships’ 
Cargo Spaces* 
Lieut. Uolonel AUSTIN G. BATES, D.8.O., M.C. 


{ais paper is divided into four parte com- 
mencing with the initiation of research in 1943 ; 
the instalation of the first equipment in 1945 ; 
gurrent practice and the future. It discusses 
the mei‘nods evolved for dealing with sweat 
damage. specially referring to one particular 
trade, namely, United Kingdom to India and 
homew'ds, direct, or to the United States. - 

In 1927 some preliminary work had been done 
with sweat control in mind, but it was not 
until increased generator capacity was available 
that mechanical ventilation became a possi- 
bility. During the war a programme of research 
was instituted and air sampling units were 
fitted to a ship, in order to collect data. These 
units consisted of a small motor-driven fan 
adapted to draw air past dry and wet bulb 
thermometers, and the personnel were equipped 
with hand psychrometers, dew point charts and 
notes on the principles of condensation. 

The air-drying problem was studied next, 
and as the ship’s refrigeration compressors had 
a capacity of 540,000 B.Th.U. per hour and the 
peak load of refrigeration and air drying would 
never coincide, it was decided to employ con- 
densing methods for the purpose. A pilot 
plant handling 1000 cubic feet per minute 
and designed for maximum water extraction 
rather than maximum cooling, was installed 
to provide data and arranged to ventilate and 
dry (_V+D) and recirculate and dry (R+D). 
Observations taken on board the ‘‘ Macharda ”’ 
yielded much information and Colonel Bates 
lists six relevant items. With a closed empty 
hold of 160,000 cubic feet, recirculating and 
drying 1000 cubic feet per minute enabled the 

space dew point to be maintained at 5 deg. 
below that of the outside atmosphere, and if 
drying was stopped the dew point difference 
vanished, indicating a high leakage rate of 
moisture inwards. The maintenance of excess 
pressure within the space did not prevent the 
entry of moisture, the rate of entry varying 
as the dew point and, when using the plant as 
mechanical ventilation only, 1000 cubic feet 
per minute surprisingly gave as good results 
as normal cowl ventilation. Plant of this type 
could favourably affect sweat prevention, but 
the evidence also showed that the nature of 
the cargo and weather conditions might still 
defeat preventive measures, and the load on 
the refcigerating plant was shown to be not 
excessiv3. Consideration was also given to 
the form of plant and, after discussion, unit 
construction for individual holds was preferred 
to centrifugal drying, because the latter meant 
two ducts to each drying room and the occupa- 
tion of considerable space. 


THe First Unir 


lt was decided to fit mechanical ventilation 
throughout, to install unit air driers, working 
on the condensation principle, in the larger 
cargo spaces, and to keep the two separate so 
that modifications could be made to the air- 
drying technique. The mechanical ventilation 
was to produce three changes per hour and, in 
Nos. 2, 3 and 6 holds, for each of which a drier 
was intended, the system was to be arranged 
for ventilation from without or recirculation 
along the *tween decks and back through the 
lower holds. Intakes and exhausts were to be 
weatherproof and ducts sited transversely, all 
normal protection precautions being taken. 

The unit pattern air driers, with heat 
exchanger to dry 500 cubic feet per minute 
were to be placed close to the main supply 
fans and so arranged that a proportion of the 
air could be dried and recirculated or a pro- 
portion of outside air dried and added to the 
system. It was necessary to group the controls 
80 as to require the minimum of sites to be 
visited and to solve the problems of instrumenta- 
tion. The ideal was a central point at which 
to take dew point measurements, because it 
taxes five times as long to obtain dew point 





* North-East Coast Institution of Engineers and 
Shipbuilders. November 3rd. Summary. 
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readings as that to adjust the ventilation, but 
lacking instruments of the necessary accuracy 
hand psychrometers and charts had to be used. 
The final arrangements are given in a profile 
drawing of the ship, including details of the 
system. 

The driers in the first ship, “‘ Maidan,’’ had 
tanks for accurately measuring the water 
condensed, and when operating R+D the 
water collected had been removed from the 
cargo and taken from atmosphere with V+D. 
When on V a ton a day of water was put 
overside from a jute cargo and by drying 
the upper layers of the cargo there was a reduced 
capacity to cause ship sweat. The first voyage 
included a winter passage from Calcutta to the 
United States. No. 5 lower hold was on V 
throughout and on three days the exhaust 
dew point ran above sea temperature and sweat 
formed, but 2} tons of water was removed in 
nine days. No. 3 lower hold and ’tween deck 
were on R+D and no sweating took place. 
Better results would have been obtained if 
external conditions had governed policy. 


CURRENT PRACTICE 


Examination was made of a voyage in 1949 
in which the conditions in No. 3 hold were 
observed and in which there was 1539 tons 
of jute with a 13 per cent moisture content. 
Diagrams show working conditions, and gave 
fan operating volumes, the ventilation system 
in use, and the amount of water put overside 
during the voyage which began in the Hoogly. 

The movement of exhaust dew point with re- 
gard to that of supply was related to sea water 
temperature, and in the later charts, which 
covered the Atlantic portion of the voyage, steel 
deck temperatures were recorded.. The author 
points out the possibilities of under-deck 
sweating with low deck temperatures and the 
value of getting rid of a large amount of water 
before leaving the Mediterranean. At the 
journey’s end there was a plunge in tempera- 
tures and the operation of R+D_ prevented 
ship sweat. With regard to the financial aspect, 
the cargo, valued at £300,000 and paying 
£19,000 freight, was delivered in perfect con- 
dition at an expenditure of 4000kWh, requiring 
24 tons of gas oil to generate, at a cost of £22. 


THE FUTURE 


The emphasis placed on artificial drying 
had obscured the scope of mechanised ventila- 
tion. Against ship sweat the most effective 
tool was plain ventilation, for not only did it 
remove smells and heat, but it was, for four days 
out of five, a better drying agent than the mecha- 
nical air drier, and future tendencies pointed to 
the exploitation of mechanical ventilation before 
considering the need for artificial air drying. 
The biggest uncertainties concerned the physical 
nature of the cargo itself and methodical space 
dew point recording would give valuable in- 
formation concerning cargoes which were allergic 
or mutually beneficial. It was contended that 
plain mechanical ventilation supplying 2000 
cubic feet per minute per 100,000 cubic feet of 
space would give better ventilation than obtain- 
ed with cowls, and for a ship of 9000 tons dead- 
weight this would entail the intermittent use 
of 10h.p. Finally, the author says that hitherto 
the cost of sweat damage has fallen mainly 
upon the merchant, but that position is chang- 
ing and with the seller’s market disappearing 
the merchant will become more out-turn 
conscious, so that avoidable sweat damage will 
become @ vulnerable spot with any shipowner 
with trade to lose. Remembering that in the 
matter of ships Britain must lead or perish, a 
stage must be reached when the provision of 
mechanical ventilation is prudent. 


CuroME Orkg.—The Ministry of Supply has 


announced that the centralised purchase and sale 
of chrome ore ceased on November 21st. Import 
of chrome ore is subject to import licensing regu- 
lations and the Board of Trade will make an early 
announcement about imports from certain countries 
under open general licence. For the past ten years 
the Government has been the sole importer and the 
sole supplier of chrome ore to United Kingdom 


consumers. 
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Report of H.M. Inspectors of 
Mines and Quarries 


Tue report of H.M. Inspectors of Mines and 
Quarries for the years 1939-1949 has just been 
issued. During the period reviewed annual 
publication of reports on quarries and metal- 
liferous mines was suspended, and it is intended 
to resume publication of reports each year, 
beginning with 1950. The report, under the 
Quarries Act of 1894, opens with an interesting 
review of the trend of mechanisation in the 
quarries of this country. It is pointed out that 
at the end of the last war considerable impetus 
was given to mechanisation owing to the lack of 
labour, which had migrated to better-paid 
work. In order to deal expeditiously by means 
of excavators with hard material such as 
whinstone, limestone or sandstone, attention 
had to be paid to the fragmentation produced 
by explosives, and this led to the introduction 
of well holes for blasting in place of springing 
shots or tunnel blasting. The size of excava- 
tors and draglines steadily increased until at 
the end of 1949 mechanical excavators and 
draglines with buckets of 12 cubic yards 
capacity were on order for quarries. In notes 
on a new dragline with a 20 cubic yards bucket, 
being built for Stewart and Lloyds Minerals, 
Ltd., it is stated that the machine will cost 
£330,000 and the preparation of a long quarry 
in which it can operate will cost some half a 
million pounds. A particular advantage which 
follows mechanisation, states the report, is the 
reduction in the number of accidents. In this 
connection it is interesting to note that the 
number of deaths from all causes at quarries 
fell from 87 in 1939, to 45 in 1949, and the 
number of reportable injuries from 245 to 123. 
A number of those accidents from which lessons 
can be learned are described. It is interesting 
to note from an analysis of the prosecutions 
made of a total of 149 no less than 46 were for 
electrical contraventions and 45 for failure to 
fence dangerous machinery. The report under 
the Metalliferous Mines Regulation Acts of 1872 
and 1875 states that mining for ores of metals 
was at a low ebb in this country in 1939, but 
the war gave an impetus to some types of 
mining such as for tungsten, tin, lead, barytes,, 
gypsum, &c., so far as the restricted amount of 
skilled labour available permitted. After the 
war, when Government subsidies had been with- 
drawn, many metal ore mines had to be closed. 





Catalogues 


Davey, Paxman and Co., Ltd., Colchester.—Illus- 
trated brochure on Paxman boilers. 

Smion-Carves, Ltd., Cheadle Heath, Stcckport.— 
Booklet illustrating coke-oven plant in India. 

THe Piessey Company, Ltd., Ilford, Essex.—lIllus- 
trated brochure dealing with Plessey television com- 
ponents. 

Howarp Ctayton-Wricur, Ltd., Wellesbourne, 
Warwickshire.—Booklet dealing with “‘ Clayflex ”’ flexible 
bearings. 

THe Rawtrtvue Company, Ltd., Rawlplug House, 
Cromwell Road, London, 8.W.7.—Booklet describing 
Rawlplug fixing devices, 

Tue Morgan CrucrsLte Company, Ltd., Battersea 
Church Road, London, S.W.11.—Leaflet dealing with 
commutator grinding stones. 

Sotex (GauGEs), Ltd., Solex Works, 223-231, Mary- 
lebone Road, London, N.W.1.—Series of catalogues on 
** Solex ’’ air-operated gauges. 

THe Hapitey Company, Ltd., Portsmouth Road, 
Surbiton, Surrey.—Illustrated catalogue of industrial 
safety spectacles and goggles. 

METROPOLITAN-VICKERS ELxcTRicaL Company, Lid., 
St. Paul’s Corner, 1-3, St. Paul’s Churchyard, London, 
E.C.4.—Catalogues No. SP 7110/2 and 8.P. 7101/2-2, 
dealing with Metrovick fittings and lamps. 

METROPOLITAN-VICKERS ELECTRICAL Company, Lid., 
Trafford Park, Manchester, 17.—Pamphlets Nos. 62/7-1, 
‘*Flameproof Oil-Immersed Rotor Starters, Type 
*‘MOR’”; 75/3-1, “Drum Controllers for A.C. and 
D.C. Motors” ; 85/13-1, ‘“‘ Water-Flow and Air-Pressure 
Control Switches”; 256/1-1, “ Outdoor Oil Circuit 
Breaker, Type ‘ GPC,’ fcr Rural Distribution Systems ”’ ; 
270/1-1, “ isolating Switch, Type ‘D’”; 341/16-1, 
‘“* Attracted-Armature Pattern Instantaneous Relays, 
Types ‘FR,’ ‘FC, and ‘FE’”; 342/31-1, “ Station 
Output Summator with Remote Indicating Equip- 
ment”; 376/10-1, “Motor Driving Mechanism for 
Transformer On-Load Tap-Changers”;  383/1-1, 
“Transformers for Mercury-Are Rectifiers”; 4845/1, 
‘“‘ Mechanical Handling with Metrovick Electrical 
Equipment”; 7001/3, ‘‘ Principal Products of the 
Metropolitan-Vickers Electrical Company, Ltd.” 
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Vapour-Tight Gauge Glass 
Lamp Fitting 

WE illustrate herewith a new 50W lamp 
fitting, designed by Metropolitan - Vickers 
Electrical Company, Ltd., for the illumination 
of gauge glasses in oil refineries and for other 
special applications in fume-laden atmospheres. 
The fitting has a cast iron or silicon-aluminium 
conduit box with lugs for jin Whitworth 
bolts ; a reinforcing boss tapped jin con- 
duit on the side of the box ensures a vapour- 
tight conduit entry to the terminal block in 
the casting. Two Edison Screw or Bayonet 
cap porcelain lampholders are mounted. on 
circular metal plates, separated by wiring 
channels, forming an assembly which is screwed 
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VAPOUR-TIGHT GAUGE GLASS LAMP FITTING 


to brass pillars in the conduit box with one 
plate covering the mouth of the box to form a 
cool wiring chamber. Wiring between lamp- 
holder and terminal block is carried out with 
asbestos-covered cambric insulated wire. The 
lamp housing is a cast iron or silicon-aluminium 
cylinder with a recessed heat-resisting glass 
panel and a packing ring to ensure a vapour- 
tight joint when the housing is screwed to the 
box by the knurled retaining collar. Two 
25W tubular lamps are used in the unit, which 
has an overall height of 124in by 33in diameter, 


— — 


A Rectifier Power Supply 
Unit for Stud Welding 


A NEW sesenium rectifier unit, designed to 
provide d.c. power for Nelson stud welding 
equipment has been marketed by Crompton 
Parkinson, Ltd., Crompton House, Aldwych, 
London, W.C.2. The equipment is claimed to 
have better performance at lower initial cost 
than the equivalent motor generator set 
normally used for providing d.c. supplies for 
stud welding. 

Two sizes of rectifier unit are available. 
The larger unit (U1), which is_ illustrated 
herewith, is suitable for a maximum welding 
current of about 2000A, for studs up to and 
including jin diameter. The corresponding 
values for the smaller unit (U2) are 1250A 
and jin diameter studs. 

In each case the unit comprises a low- 
impedance, three-phase transformer feeding a 
three-phase, full-wave (bridge) selenium metal 
rectifier. Its power output is controlled by a 
three-phase resistance in series with trans- 
former primary, giving continuous control of 
output power for the stud range. A graduated 
14in scale is provided to make the settings 
visible at a considerable distance. A clutch 
prevents damage through overwinding and a 
locking clamp protects adjustment from inter- 
ference. This regulator gives stepless control 
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of current settings covering all sizes of studs 
and cables lengths by single handwheel. 

The open circuit voltage is 95V, which is 
constant, irrespective of cable length or current 
control setting, to ensure consistently accurate 
controller timing. There is a rapid recovery 


. 





2000A RECTIFIER UNIT FOR STUD WELDING 


of open-circuit voltage immediately after 
welding, as the time constant is much shorter 
than that of a motor generator set. The d.c. 
voltage characteristics give a more stable 
arc under all working conditions than the 
average motor generator set. 

When not actually welding, the power con- 
sumption is very low (U1, 4kVA approx. ; U2, 
1-5kVA approx.), which means that the 
intake is comparatively low on all-day running. 
The equipment has a high power factor of 
about 0-9 at all loads, and forms a balanced three 
-phase system. As there are no moving parts, 
little maintenance is required. Because the 
equipment is a non-inductive power source, 
the switching arcs of the stud-welding timing 
contactor are less severe than they would 
otherwise be, so that there is less wear and tear 
on the apparatus. 

Any number of units may be paralleled with- 
out balancing problems, the characteristics 
being such that on open circuit the units are 
self-levelling. Each unit will share load 
proportionately to its individual power setting, 
¢.g., two or more units may be paralleled with- 
out regard to individual power output settings. 
A standard unit can be used for any frequency 
from 40-100 c/s and any normal three-phase 
mains voltage from 340V to 440V; it can be 
specially designed for any other medium volt- 
age. 





Pressed Steel Grooved Pulleys 


In the photograph reproduced below can 
be seen the construction of a new range of 
pressed steel pulleys now being made by 
Rubery Owen Kepson, Ltd., of Darlaston. 

These pulleys are built up from a series of 





PRESSED STEEL GROOVED PULLEYS 


pressed steel plates, which are fused to a cen- 
tral boss by a copper brazing process developed 
by the Kepson P.T. Engineering Company, 
Ltd. This brazing technique enables simple 


Dec. 1, 1950 


shaped parts to be used for building up com. 
plex finished components cheaply and easily 
The joints so formed are stated to have , 
strength in tension and in shear of 2) to 9 
tons per square inch. The process can b« applied 
to steel components up to 18in diame er ang 
covers the range of the new pulleys. 

The new pulleys are being made in many 
sizes from l}in to 18in diameter and with 
from one to six grooves. Combinations of thege 
sizes are also being made up as stepped 
pulleys to suit any requirements and with 
their bores ready machined and ke, wayed, 
The makers state that the efficiency of the 
pulleys is increased by the concave grooves 
which are designed to accommodate the convex 
flexing of a vee-belt. 


Two-Speed Portable Electric 
Drills 


Two new two-speed portable electric drills 
have recently been added to the range of 
portable electric tools made by Desoutter 
Brothers, Ltd., The Hyde, Hendon, N.W.9, 
The two drills follow closely the same design, 
one being built to take drills up to fin and the 
other drills up to $in. 

The smaller capacity unit, when running 
light, has high and low spindle speeds of 1240 
and 540 r.p.m., respectively, and is iniended 
for drilling holes up to }in in steel or lin dia. 
meter in wood. The other unit, when running 
light, has high and low spindle speeds of 1080 





TWO-SPEED PORTABLE ELECTRIC DRILL 


and 415 r.p.m. and takes drills up to gin dia- 
meter for steel and 1}in diameter for wood. 

One of the new drills is illustrated in the 
above engraving. It weighs about 9} lb and 
has a universal motor with an output of 0-35 
h.p. for a consumption of 500W under full load 
or 140W when running light. The motor 
assembly incorporates a cooling fan, which 
draws a curent of air over the commutator 
and the inner and outer sides of the fields. 

In the very compact gearbox two sets of 
helical gears provide the high and low speed 
ratios. Speed changing is effected by pressing 
inwards and turning a speed control button 
below the chuck. All of the gears are of heat- 
treated chrome-nickel-molybdenum steel and 
all the spindles are carried on ball cr roller 
bearings. A heavy duty double-row ball- 
bearing takes the thrust of the chuck spindle, 
the »pposite end of which runs on a roller 
bearing. 


———_——_ 


Perroteum Inpustry Sratistics.—On_ behalf 
of the United Kingdom Petroleum Industry Advi- 
sory Committee, the Petroleum Information Bureau 
has published a booklet entitled “‘ U.K. Petroleum 
Industry Statistics relating to Consumption and 
Refinery Production, 1938, 1948 and 1949.” The 
information is set out in tabular form, giving the 
consumption of petroleum products, analysis of 
trade deliveries, production of petroleum products 
and a list of conversion factors. 
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Proportioning Controls 


A new series of proportioning controls, now 
being :anufactured bythe British Thermostat 
Comp2:y, Ltd., of Sunbury-on-Thames, Middx., 
comprises @ complete range of electrically 
operat: proportioning valves, dampers and 
contro!lers for the automatic regulation of heat- 
ing, ai° conditioning and refrigerating processes. 

The use of these valves and controls make it 

ibi> to install the proportioning unit to vary 
the flow of heating or cooling media at a con- 
sideraile distance from the controller, con- 
nection between the two being made by a single 
three-core cable. 

A combination of units can be arranged to 
mainiain @ constant temperature or humidity 
from a single control point, with or without 
high or low-limit control, or to maintain 
compensated temperature control from two 
control points. A comprehensive range of pro- 
portioning units and controllers is designed to 
meet the requirements of all normal appli- 
cations. 

Among the proportioning units made by the 
firm are two-way, single or double-beat and 
three-way valves for cold water, high and low- 
pressure hot water, saturated steam, refrigerat- 
ing brine, freon or ammonia. Also available is 
a proportioning torque unit with a plain driving 
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WIRING DIAGRAM FOR MOTORISED VALVE 


shaft for operating air duct louvres, boiler dam” 
pers, butterfly valves, multi-contact switches 
for controlling banks of electric heater batteries, 
&e. The final shaft of this unit can be arranged 
to rotate through an angle of 180 deg. in sixty 
seconds or in 120 seconds according to the 
requirements of the application, and the maxi- 
mum permissible torque exceeds 150 lb-in. 
For operating dampers and ventilating louvres 
the driving shaft is fitted with a lever arm 
drilled to give the required angular rotation of 
the device to which it is linked. 

When arranged as a multi-contact switch, the 
proportioning torque unit can be coupled to 
operate in banks of one to ten switches adjusted 
to give any desired difference between steps, 
and can be arranged to give individual switch 
differential down to [one-twentieth of the 
differential of the thermostatic controller. 

A thermostatic controller for use with above 
units has a capillary tube and phial for duct and 
immersion fitting. It incorporates a single 
potentiometer for the control of one propor- 
tioning unit and has an adjustable throttling 
range and range setting. A similar thermo- 
static controller is fitted with twin potentio- 
meters for the control of two proportioning 
units either simultaneously or sequentially. 
Other thermostatic controllers have self-con- 
tained thermal elements for room mounting, 
and twin potentiometers for the control of two 
proportioning units. One pressure-operated 
controller has a pressure-sensitive element, and 
enother is fitted with twin potentiometers for 
the control of two proportioning units. 

A humidity controller which responds to 
changes in relative humidity, incorporates a 
single potentiometer for the control of one pro- 
portioning unit and has an adjustable throttling 
range and range setting. 

A typical compensated control system is 
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arranged to regulate automatically the inside 
temperature of a building in relation to the 
fluctuation of outside temperature. 

In such a system two thermostatic controllers 
are used, the phial of one being located to 
respond to changes in outside temperature and 
the phial of the other located to respond to 
changes in the radiator flow water temperature. 
The outside controller is wired to a proportion- 
ing unit mechanically coupled to the range 
setting spindle of the inside controller. In the 
event of a fall in outside temperature the pro- 
portioning unit will automatically reset the 
radiator flow water control temperature to a 
higher level. Conversely, with a rise in ambient 
temperature the flow water temperature setting 
is lowered. A time switch can be wired into the 
control circuit to give inside flow temperature 
control at night only, and to reset automatically 
the flow control temperature to a lower setting 
at other times. 

The operating torque of the proportioning 
unit is provided by a reversible motor coupled 
to a very high ratio gearbox. 

In the proportioning valve a sliding crank 
mechanism attached to the final drive from the 
gearbox provides a readily adjustable vertical 
movement to suit the size of valve fitted. This 
crank is fitted with a pointer to indicate valve 
travel between the fully opened. and fully closed 
positions. 

A balancing potentiometer slider and a limit 
switch breaker are fitted to the other end of the 
final drive shaft. The operation of the unit can 
be followed by reference to the wiring diagram 
we reproduce on this page. 

A change in temperature at the sensitive 
phial of controller A causes the potentiometer 
slider to move and upset electrical equilibrium 
between the two operating coils of the relay. 
The resulting movement of the armature closes 
contacts, completing the circuit to one field of 
the electric motor, which is thus energised to 
drive the valve in the required direction to offset 
the initial cause of the change in temperature. 

Whilst the valve spindle is moving the main 
driving shaft of the gearbox is rotating, and with 
it the slider of balancing potentiometer B. The 
rotation of this slider causes electrical: equi- 
librium to the relay circuit to be restored, which 
in turn restores the position of the armature, 
thus opening the contacts: and stopping the 
motor. 

A chaage in temperature in the opposite 
direction causes the unbalanced voltage from 
the potentiometers to close another pair of 
contacts, energising the motor to run in the 
opposite direction until electrical equlibrium is 
again restored. 

As an additional safeguard against damage 
which might be caused by the interruptioa of the 
signal circuit, limit switches (opened by the 
action of an insulated projection attached to the 
final shaft) are arranged to come into operation 
if the final shaft makes an angular movement in 
excess of the 180 deg. normally employed. 

Provision has also been made for the manual 
operation of the valve spindle which might be 
necessary in the event of supply failure. 


—_———_—_—__——_ 


An. Oil-Engined Tractor 


Tue Fiat ‘“ 52” crawler tractor is now being 
marketed in this country by Mackay Industrial 
Equipment, Ltd., of Faggs Road, Feltham, 
Middlesex, with a full range of standard fitments 
including angledozers, bulldozers, power control 
units and 4-yard: scrapers. 

This tractor, which has been in service for 
some years in Italy, is propeiled by a Saurer 
four-cylinder, four-stroke diesel engine dev- 
eloping 50 b.h.p. at 1400 r.p.m., and giving 
30 h.p. at the drawbar and 45 h.p. at the belt. 
The pistons of these engines have combustion 
chambers formed in their heads into which 
four-jet injectors, arranged radially, spray the 
fuel to give increased turbulence. The two inlet 
and two exhaust valves on each cylinder are 
operated by push rods. Engine starting is 
effected by a two-cylinder, 10 h.p. auxiliary 
petrol engine, and full working oil pressure is 
built up in the main engine before it starts. 
Heat from the starting engine is used to warm 
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up the main engine through a common cooling 
system. 

Power is transmitted through a. single-disc 
clutch which can be removed and replaced when 
necessary without disturbing the engine. One 
reverse and five forward speeds from 1:4 to 
5-28 miles an hour are provided. When the 
machine is used for ploughing, the average : 
drawbar pull is from 10,2301b to 3630 lb, and 
when running in fifth gear on the road the pull 
is about 2300 Ib. 

The machine is steered through multiple-disc 
clutches actuated by an automobile type steer- 
ing wheel. The articulated link tracks are each 
supported on five bearer rollers which, like the 
track driving and idling wheels, are carried on 
roller bearings. 

In full running order the tractor weighs 
about 10,560 Ib and, with the standard 17j}in 
wide track shoes, the ground pressure is 4-55 1b 
per square inch. Special 25}in shoes can be 
fitted to reduce this pressure to 2-841b per 
square inch. 





Nationalisation and the Railway 
Mechanical Engineer* 
By R. A. RIDDLES, M.I.Mech.E., M.I.Loco.E. 


Wzaart is the effect of nationalisation ? It has 
not changed the job which the mechanical 
engineer has to undertake, but perhaps the 
method of doing it, and has extended the scale 
of the results both good and bad. 

Technical standardisation has been widely 
sought on British railways since the 1860’s, and 
each successive amalgamation has widened the 
field of application. Moreover, in railway 
experience it cannot be said that standardisa- 
tion has prevented progress, because the 
standards have in general been kept fluid and 
adaptable. On the technical side one of the 
virtues of nationalisation was to remove all 
remaining barriers. 

The bulk of engineering opinion agrees that 
progressive and enlightened standardisation is 
a good thing, for it does reduce first costs, main- 
tenance costs and stores stocks. 

If, then, standardisation is good, the removal 
of barriers to it is good, whether this be done 
under nationalisation or private enterprise. 
There undoubtedly were barriers under the 
four former railway companies. 

The task facing us in so far as rolling stock is 
concerned was first to pick out the best design 
and practice from the former companies, reduce 
the varieties where merits were equal, and then 
to set about the long-term task of improving 
the breed. For this task every designer and 
engineer, whether of high or low degree, has now 
four textbooks of accumulated experience where 
he had only one before, since the practices and 
results of the former companies are now open 
to all. 


ALTERNATIVE Forms or MOTIVE PowER 


The mechanical engineer is concerned in all 
forms 0: motive power—steam, diesel, gas 
turbine, electric or any other which may 
develop. Practically there is little to choose 
between them, for all will perform work and 
give service, and a like value of power, in any 
of these forms, will result in a comparable out- 
put, whether in the form of loads or speeds. 
Economically, however, they are not equal, and 
determination of the true cost level of each is an 
exceedingly complex matter in which solid fact 
is hard to come by and opinions are very freely 
offered. 

The engineer’s only interest is in facts, and 
his responsibility is to present the facts without 
fear or favour. At present there is undoubtedly 
a field for steam, for the internal combustion 
engine and for electric traction. All are in 
active use, and the three are likely to exist 
side by side for a very considerable number of 
years ahead. The case for electrification and 
the internal combustion locomotive is often and 
very clearly stated. There is also a case for 
steam, and it is that at present in a consider- 
able range of circumstances a pound spent will 


* Presidential “Address, abridged. Institution of 
Locomotive Engineers, November 18, 1950. 
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buy more tractive effort than in the case of 
other forms of traction. 

The table below gives a comparison based on 
present-day prices. The cost for the diesel- 
electric and-the gas turbine-electric locomotives 
would undoubtedly be less if larger numbers 
were ordered, but this does not affect the point 
I wish to make. 

The money can with steam, moreover, be 
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carriages and wagons laterally with the tech- 
nical, operating and commercial chief officers. 
He also controls a two-way traffic of allocation 
of design downwards into the regional offices, 
and of co-ordination of experience from the 
regional offices back to head rs. He is 
also the connecting link between the locomotive 
design offices and the carriage and wagon design 
offices, which otherwise by the nature of their 


Locomotive Costs 


























Starting | Cost per Ib/ 1 hour Cost per 

Type Cost T.E. of T.E. d.b.h.p d.b.h.p. 

£ Lb £s. d. £ s. d. 

B.R. Std. Cl. 5, 4-6-0 steam locomotive ... 16,000 26,120 012 3 1,200 ws 0 

1600 h.p. C.C. diesel-electric locomotive ek 78,200 41,400 117 9 1,200 65 0 0 

2500 h.p. ALA-AIA gas turbine-electric locomotive...| 138,700 33,000 440 2,000 69 7 0 

C.C. electric locomotive for Manchester-Sheffield line 37,400 45,000 016 8 2,120 17 12 10 
'_e 





spent without exceptional capital investment 
at any one time. In addition, although thermal 
efficiency of steam is admittedly low, actual 
fuel costs per unit of power at the drawbar do 
not rank very high in the total relative costs, 
and substantial developments are. still being 
introduced on the mechanical side to reduce 
maintenance costs and increase availability. 

When these facts can no longer be sub- 
stantiated then the day of steam is definitely 
over, and none will deny it. 

But the comparison must be just and on level 
terms. Too often is the thirty years’ old com- 
pared with the brand new, and the modern 
steam locomotive, with capacity for perform- 
ance and availability infinitely superior to its 
predecessors, held down to schedules virtually 
unaltered over many years, schedules which 
would be revised as a matter of course to ensure 
the best results from other forms of motive 
power. If one accepted by some other form of 
motive power, the eventual supercession of 
steam on proved economic grounds, 19,500 
steam locomotives will take a long time to 
liquidate on any possible financial policy, and 
while a single one of them remains it will pay a 
better return if well designed and maintained 
than if left unimproved and neglected. I think 
there is a case for continuing the development 
of the steam engine along with the diesels and 
electrics for some time yet. 


APPROACH TO STANDARDISATION 


Before dealing individually with locomotives, 
carriages and wagons, there is a certain amount 
of ground common to all which it will be 
interesting to survey. 

First of all, the method of tackling the job. 
One policy considered, only to be discarded, 
was to do nothing. That is, to leeve the initia- 
tive for design split up between the former main 
line companies—now regions—and to allow 
development and construction to follow indi- 
vidual lines without any further stage of 
standardisation as between regional standards. 
There are advocates of such a procedure still 
vocal, but consider what it would mean. 

For each traffic purpose four different kinds 
of locomotive or carriage would be produced, 
different in every component, made of materials 
having different specifications for the same 
purpose, and incapable for the most part, due 
to weight and loading gauge limitations, of 
running freely outside the region of their origin. 
Severe criticism would certainly have been 
meted out had the unified British Railways 
decided to follow this policy at the public 
expense. : 

Choice therefore lay between making standard 
en bloc the designs of one of the former com- 
panies ; selecting in each traffic category the 
best of an existing regional type and confining 
all future construction for all regions to that 
type; or developing a complete new range of 
standard designs. 

The first was obviously ruled out, since the 
products of each former company hed reached 
a high state of development -and no one rose 
head and shoulders above the others. The 
second was in general followed for wagons, and 
the third for locomotives and carriages. 

An officer at Railway Executive headquarters, 
known as “executive officer, design,” co- 
ordinates design requirements for locomotives, 





work follow a rather independent course. This 
liaison assures common standards wherever 
these are applicable. 

In detail each separate activity is surveyed 
and recommendations arise from policy com- 
mittees, on which sit representatives from each 
region. Committee work is abhorrent to some 
and can be avoided either in small closely knit 
industrial units, or even in large ones, if there 
is an absolute autocrat in control. Otherwise the 
committee must be used, and in this particular 
work has most beneficial results: first, because 
the experience of the behaviour of the rolling 
stock of each region in service is made available 
through the person best qualified to give it ; 
and secondly, because the interest of taking part 
in the development of a unified policy is spread 
widely back through the regions to the largest 
number of individuals, who otherwise would 
exist remote from all constructive work under 
nationalisation. 


LocoMOTIVES 


A policy committee was set up to make 
recommendations under two heads: first, 
covering standardisation of fittings and equip- 
ment ; end secondly, to report. on the possi- 
bility of selecting in each traffic category the 
best existing regional type so that future con- 
struction could be confined to that type for all 
regions. A separate committee of specialists 
was set up to make recommendations on brake 
equipment. There was also initiated the series 
of interchange trials with fourteen different 
locomotive types over all regions. 

Thus, well before the end of 1948 there was 
available to the Executive a large volume of 
information on which to base their policy for 
new locomotives. The principal points arising 
were the following :-— 

(1) A wide range of fittings could be com- 
pletely standardised on a new range of loco- 
motives, but, as was the experience of the 1923 
groupings, these standard fittings involved con- 
siderable consequential alterations if applied 
fully to existing locomotives. 

(2) So narrowly balanced were the design 
aspects of the latest existing regional types that 
the Locomotive Standards Committee were 
unable to recommend completely the adoption 
of any one existing type over any other. 

(3) The interchange trials confirmed that no 
one regional design was so Superior to the others 
that its adoption was clearly indicated. More- 
over, the trials proved that there were no geo- 
graphicel limitations to the use of any loco- 
motive type. A locomotive built for and 
normally operating to South Coast holiday 
resorts was just as much at home in the High- 
lands of Scotland as the indigenous types. 

(4) There were, however, severe weight and 
loading gauge obstacles in the way of wide use of 
many of the existing types. For example, 
Western Region locomotives due to their, 
width over cylinders, were prohibited from the 
whole of the L.M. system, while L.N.E. loco- 
motives generally carried heavier axle loads in 
each traffic category than the locomotives. of 
other regions. 

For the above reasons it was decided to develop 
@ new range of standard locomotive, entirely 
new in the higher power range, but at the lower 
power end a special factor supervened. Alone 
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amongst the former companies, the L.M.\\. had 
produced in the last years of its existenc: three 
new classes of small engine. These locom tives 
contained every modern feature, had }-oved 
remarkably successful, and were built.to © men. 
sions and axle weights which gave ther very 
high route availability throughout the co ntry, 


It was decided to include them, therefor: with 
only detail modifications in the standard  inge, 

Although data and advice from the - ‘dest 
field are essential, it was clear that decir’ n on 
the main features of design could not be g 


committee matter, and the principles of : velye 
standard types for all traffic purposes were 
developed by Railway Executive headqui:: ters, 
These are as follows :—Six new standard ypes 
under design for 1951 construction :— 
Tons ax! Joad 
Type 7, 4-6-2, mixed traffi¢ oo. 201 


*T 6, 4-6-2, mixed traffic ... ... 18 
Cc 5, 4-6-0, mixed traffic ... ... 1% 
Class 4, 4-6-0, mixed traffic a ae 


Class 4, 2-6-4T, mixed traffic ... ... Is 
Class 3, 2-6-2T, mixed traffic ... ... 16 


Four further types will be introduce | ag 
required in subsequent years :— 


Tons axle load 
*Class 4, 2-6-0, mixed traffic 16} 
Class 3, 2-6-0, mixed traffic ... ... 16 
*Class 2, 2-6-0, mixed traffic ... ... 13 
*Class 2, 2-6-2T, mixed traffic ... ... 13 


* The power classification of the more powerfui loco. 
motives of British Railways is at present under recon. 
sideration, 

In the case of those engines marked * an 
existing regional type already in production will 
form the basis for a standard with only detail 
modification, as referred to above. 

Finally there are two types which will not be 
required for some time yet, since there are 
already sufficient locomotives of this kind in 
existence regionally to meet the traffic require. 
ments :— 

Tons axle joad 
Heavy express passenger locomotive... 
Heavy freight locomotive ... ... ... 
It will be noted that great emphasis has been 
placed on capacity for mixed traffic and on pro- 
viding suitable modern standardised types for 
light as well as for heavy duties. 

Non-steam locomotives are for the most part 
in the course of development, and at this stage 
standardisation cannot play a very big part, 
other than in such obvious details as buffers and 
draw gears, brake blocks, &c. We have inherited 
from the former companies a considerable range 
of types, but time and experience alone can 
indicate the direction which ultimate standard- 
isation will take. The exception to this is the 
diesel shunting locomotive, and work has com- 
menced on the standardisation of both the 
mechanical and electrical parts. 


CoacHING Stock 


So far as carriages are concerned, some work 
on the possible standardisation of the principal 
dimensions had already been undertaken by the 
chief mechanical engineers of the former com- 
panies in conjunction with the respective civil 
engineers, and a 63ft 6in coach length had been 
tentatively proposed. Because of serious 
loading gauge difficulties on certain regions the 
width of 9ft at the waist was required to be 
reduced to 8ft 2Zin at cornice height, which have 
an undesirable “‘ tumble home” to the body 
sides. 

After nationalisation these proposals were 
re-exaiained, and the civil engineers were 
eventually able to submit a loading gauge allow- 
ing almost universal availability, with a width 
at cornice height of 8ft 8in, which was very close 
to the existing regional cross sections. 

It was decided in these new coaches to offer 
the travelling public the highest level of con- 
structional safety economically attainable, and 
to this end three features were laid down as 
fixed policy. These were :— 

(1) All-steel construction, in which under- 
frame, body framing and roof and panels were 
of steel, with wide use of welding. 

(2) Use of Buckeye couplers and Pullman 
gangways, which have demonstrated their 
ability to hold the train together more satis- 
factorily in case of accident. 

(3) Doubling of the resistance of the vehicle 
to end loading, without increase in weight, if 
possible. 

The same policy as in the case of the loco- 
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motives | large-scale investigations and spread.- 
ing of thi: work and the resulting design widely 
over the r gions was followed out. 

go far 28 design and production are*con- 
cerned, & with the locomotives, similar com- 
mittees, «ch consisting of appropriate members 
from each: region, have been set up. 

Almost all corridor stock on the 1951 building 

ne will be to the new British Railways 
vandard. , and twelve different body styles are 
peing provided for. Other types of passenger 
stock will be standardised in their turn for 
future buiiding. 

In all of the foregoing work two basic con- 
ceptions have been held with some tenacity. 
The first is that the nationalised railways must 
pay their way, so that cost has been vital at 
every stige. Secondly, they have deliberately 
avoided the introduction of anything startlingly 
original and untried into the first edition of our 
rolling sock designs. 

MANUFACTURE AND MAINTENANCE 

The British railways are possibly unique 
amongst industrial undertakings, in that, with 
few exceptions, all their works were designed 
and built in the last century. 

It is to be expected that each of the main 
works has its long line of traditions, some good, 
some not so good, of which it is justly proud. 
Inevitable, too, that varying standards of work- 
shop practice should have developed within 
these works. The amelgamations of 1923 did 
much towards assimilating the best: within each 
railway group, but nevertheless many pre- 
amalgamation traditions have persisted to this 
day. 
it is essential to standardise manufacturing 
and maintenance practices, so that our new 
range of standard stock, which will operate 
through all regions, can be dealt with in the 
different regional workshops, and interchange- 
able parts manufactured to the same standards 
of limits and fits for use wherever required, and 
we must also explore every possibility of 
achieving economies in the maintenance of the 
existing stock by improving and standardising 
procedure wherever possible. 

It was clear that the railways should continue 
to need for some time the full capacity of their 
main works, and that no widespread concentra- 
tion of activities was immediately practicable 
under present-day conditions. Nevertheless, the 
general control exercised through the head- 
quarters organisation enables the manufacturing 
capacity of all the main works, both locomotive 
and carriage and wagon, to be considered as a 
whole so that all facilities available are fully 
occupied in the general interest of all regions. 
An example of what may be achieved is indi- 
cated by planned production of the British 
Railways standard locomotives. A number of 
each type will be required for operation in two 
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or more regions. In order to avoid building 
small quantities of the same type of locomotive 
in several regions, locomotive types have been 
allocated for building purposes, irrespective of 
where they are required to operate. This has, 
of course, had the effect of facilitating produc- 
tion and reducing the quantity of jigs and tools 
that would otherwise have been required. This 
is not the end of the matter ; the detailed pro- 
duction of component parts is studied and 
economies achieved by assigning them to one 
works best suited for the purpose. On the 
carriage side definite vehicle types have been 
allocated to each building works, and in addi- 
tion, some concentration of manufacture of 
body frames, bogies and other components by 
one works on behalf of a number of others has 
already been initiated. 

Important though the foregoing arrange- 
ments in connection with new building may be, 
it must be realised that in railway shops main- 
tenance of the rolling stock is, and always will 
be, the principal concern, and for that reason 
works must be kept as balanced Organisations 
with this main end in view. A carefully planned 
combination of maintenance and new con- 
struction enables the facilities of the works to 
be employed at a steady level of output, with 
economy in manpower and equipment, con- 
tinuity of employment, and, with great advan- 
tage to the railways and to the nation as a whole. 

Let us look at some of the points where it is 
claimed that definite progress has been made. 

A measure of the increased efficiency is that 
our operating stock of locomotives has been 
reduced over this period from 20,459 at the 
time of nationalisation to 19,112 to date—a 
reduction of 1347 locomotives. This has been 
achieved by better diagramming, the improved 
availability of the locomotives at the motive 
power depots, and also by the increasing effi- 
ciency of our repair system. The number of 
locomotives out of service awaiting works has 
been brought down from 396 in December, 1947 
(or 1-93 per cent of the operating stock), to 200 
(or 1-04 per cent of the operating stock) at the 
present time. Over the same period the total 
of locomotives under or awaiting repairs in 
works has been reduced from 1433 (or 7 per cent 
of the operating stock) to 1073 (equal to 5-59 
per cent of the operating stock). Within the 
works a uniform system of classifying loco- 
motive repairs has been introduced in all 
regions. This system is proving invaluable in 
enabling us to compare the repair performance 
of comparable types. 

With regard to coaching stock, in January, 
1948, there were 4195 coaching vehicles less in 
stock than before the war, but the efforts made 
have reduced the number of vehicles under and 
awaiting repair from 7540 (equalling 13-4 per 
cent of stock at the beginning of 1948) to 4902 
equalling 8-5 per cent of stock in October, 1950. 
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On the wagon side, out of a total.of about 
1} million wagons in stock, the number under 
and awaiting repair, which was 160,665 (or 
13-1 per cent) in January, 1948,: had been 
reduced to 91,667 (or 8-3 per cent) by October, 
1950. 


American Engineering News 
The Delaware Memorial Bridge 


Substructure work has now been 
completed on the Delaware Memorial Bridge, 
and erection of the 440ft high steel towers is in 
progress. When it opens for traffic in June, 
1951, this four-lane suspension bridge over the 
Delaware River, which is situated 2 miles south 
of the city of Wilmington, will be the sixth 
largest suspension bridge in the world. It has a 
clear centre span of 2150ft and side spans of 
750ft. While the bridge, in general, is con- 
ventional in design, two details of the sub- 
structure are of particular interest. The con- 
struction of the foundation block for the east 
anchorage pier of the bridge required the 
erection of a cofferdam, 99ft wide by 225ft long, 
driven to bedrock. Subsequently the river bed 
was cleared down to good bottom, about 70ft 
below the surface. Then, with the aid of a fleet 
of some fifty pieces of floating equipment, there 
was carried out what is believed to be the 
largest underwater tremie pour of concrete on 
record. In order to meet the problem of main- 
taining a continuous pour of concrete on the 
river, three-quarters of a mile from the nearest 
shore, the contractors employed two complete 
floating concrete mixing plants, and, using a 
fleet of cement, sand and gravel barges, kept up 
a constant flow of concrete day and night for 
7-4 days. During the operation a total of 
26,888 cubic yards of concrete were poured 
through a 12in diameter pipe, sealing the 32ft 
deep slab of concrete to bedrock. 

The west anchorage pier, as well as both tower 
piers, were built by the open-dredged caisson 
method. The cutting edge girder for the 106ft 
high western anchorage caisson occupies an area 
of 95ft by 221ft and contains sixty dredge wells 
of 15ft diameter. It was fabricated on the ways 
of a shipyard on the Delaware River and 
launched in the manner of a seagoing vessel. 
Above the cutting edge girder, which has been 
sunk to an elevation of — 96ft, there are braced 
steel plate walls, set back 4in from the girder 
edges. The sinking operation required the con- 
struction of a guide pen for the caisson, consist- 
ing of four 30ft diameter sheet pile cells, filled 
with sand, and four steel pile dolphins, all 
framed with a fender system allowing a 4ft 
movement for the caisson.. The accompanying 
illustration shows the sunken caisson within 
this guide pen. The space between the dredge 




















542 


wells was filled with concrete, a seal of tremie 
concrete was poured into the cutting edge 
chamber and into the dredge wells between 
elevations of —96ft and —8lft, A 10ft thick 
reinforced concrete distributing block has been 
constructed to cover the entire pier above 
elevation + 5ft, and the remaining volume of the 
sixty dredge wells has been allowed to fill with 
water. The anchorage block above the pier 
rises to an elevation of + 138ft and, when com- 
pleted, the total weight of the. anchorage will 
be 180,000 tons. All substructure work was 
executed by the Merritt-Chapman and Scott 
Corporation, general contractors to the State of 
Delaware, with Howard, Needles, Tammen and 
Bergendoff acting as consulting engineers. - 


Oil Spray Protection of Concrete Pavements 


Until recently the use of air-entraining 
admixtures in the cement was the only pro- 
tection employed by the New York State 
Department of Public Works against the attack 
by salt which is used during the winter months 
to keep highway pavements free of ice. As a 
result of research conducted in the depart- 
ment’s laboratory and of successful field tests, 
newly laid concrete pavements in the State of 
New York are now being sprayed with a 
petroleum distillate oil mixed with a volatile 
mineral spirit as an additional protection against 
salt attack. Past experience had shown that, 
without oil spray treatment, air-entrained con- 
erete provided a sufficient amount of protection 
against the weaker salt solutions, but on pave- 
ments where salt in amounts of up to 600 lb per 
mile of two-lane highway was being used to 
ensure uninterrupted service during the. coldest 
spells, it was found that pavement surfaces 
were deteriorating, particularly on newly con- 
structed roads. The following specification, 
which applies to the oil spray treatment of the 
Taconic State Parkway, is typical of current 
practice. The oil is required to be applied by 
means of a distributor spray bar covering a full 
12ft lane width at the rate of | gallon of oil per 
17 square yards of pavement. The spray con- 
sists of equal parts by volume of a refined 
neutral petroleum distillate oil of 90 to 120 
Saybolt universal viscosity at 100 deg. Fah. and 
a petroleum mineral spirit distillate of 320 deg, 
Fah. maximum initial boiling point. The 
spraying is required to be performed in such a 
manner as to produce a continuous, coherent 
film when applied at the specified rate. On 
account of certain difficulties in the acceptance 
of the oil by the pavement, the rate of oil appli- 
cation has now been reduced to 1 gallon per 
24 square yards, which is accepted without the 
pavement becoming slippery. At this new rate 
the oil has been found to disappear from the 
surface within ten minutes, the pavement to 
dry within an hour and no surface slickness to 
develop in the case of rain. On new pavement 
contracts to be awarded, oil spray application 
will be required immediately after curing has 
been completed and before the filling of the 
transverse joints. 


New York City Ferry Boats 

The launching took place recently at 
the Staten Island yard of the Bethlehem Steel 
Company of the first of three new ferry boats 
being built for the Department of Marine and 
Aviation of the City.of New York. The three- 
decker vessels are intended for the Manhattan- 
Staten Island service and are the first new ferry 
boats. constructed for the City of New York 
since 1938. The ferry boats are designed to 
have a speed of 18 m.p.h. and are each driven 
by a Skinner Unaflow engine developing 4000 
ih.p. Superheated steam at 300 Ib per square 
inch pressure and a temperature of ¢ 647 deg. 
Fah. is supplied by three oil-burning, header 
type-Babcock and Wilcox boilers, one of which 
is serving as a standby unit. Individually, the 
boilers are capable of delivering a maximum of 
28,000 Ib of steam per hour. Each boiler is 
equipped with.two oil burners and incorporates 
side. water walls.and a convection superheater. 
The,new ferry boats will have overall lengths of 
290ft, witch is a 23ft increase over the craft 
now: ig use... The beam will be 69ft and the 
depth “amidships 20ft 10in. The displacement 
at the designed draught of 13ft 2in should be 
2350 tons. At that draught the water line is 
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275ft 10in long, and the beam measures 48ft. 
The vessels will accommodate 3000 passengers 
as well as thirty-eight véhicles of average size. 
With the aid of their radar and other modern 
navigating equipment the new vessels are 
expected to maintain their schedules regardless 
of weather conditions, which have been major 
obstacles in the operation of the older craft 
operating in the port of New York. 


Hydro-Electric Developments in Alaska 


President Truman has signed a Bill 
providing for the first large-scale hydro-electric 
development in Alaska. A 30,000kW power 
plant is to be constructed under the auspices of 
the U.S. Department of the Interior at Lake 
Eklutna, near Anchorage, the largest town in 
Alaska. The plant is scheduled to be in opera- 
tion by June, 1955, and costs are estimated at 
20,365,400 dollars, Lake Eklutna is a natural 
reservoir, 7 miles long by 1 mile wide, with a 
maximum depth of 200ft and an elevation of 
more than 800ft above sea level. Construction 
plans call for the driving of a tunnel, 44 miles 
long and ft. in diameter, through the Goat 
Mountain range. A concrete surge tank, 96ft 
high, is to be erected close to the tunnel outlet, 
and a 7ft 6in diameter penstock, 1260ft long, is 
to connect the tunnel exit to the power station 
at tidewater level. It is estimated that the plant 
will have a firm power output of 100,000,000 
kWh and a secondary power output of 
40,000,000kWh per annum. Contracts have 
already been awarded for the construction of a 
9500kW steam power station, which will 
operate in conjunction with the hydro-electric 
station. A new system of power transmission 
lines is being built for eventual operation at 
161kV. Electric power has been in such short 
supply in this district that in 1947 the city of 
Anchorage purchased the stern half of a dis- 
abled tanker and has been utilising its boilers 
and generating equipment as a power plant. 


Gas Turbines for Flying Fortresses 

Following the British practice of 
using “‘ flying test beds ” instead of stationary 
ones, the new Pratt and Whitney T-34 Turbo- 
Wasp power plant is, at present, being tested 
on a B-17 Flying Fortress aircraft at one of the 
air test bases of the U.S. Navy. The T-34 
engine is a single-unit high-pressure axial-flow 
gas turbine unit, which delivers about 90 per 
cent of its power to the propeller and the 
remaining 10 per cent in the form of jet thrust 
through a rear tailpipe. The engine is said 
to develop a total of 5700 h.p. and is built almost 
exclusively of stainless steel. Its basic weight 
is 2550 lb, resulting in the remarkable ratio of 
2 h.p. per pound of engine weight. The engine 
drives a square-tipped four-bladed Hamilton 
Standard propeller. 

For testing purposes the gas turbine engine 
is mounted in the forward fuselage of the B-17 
aircraft. The Flying Fortress takes off by 
means of its four conventional piston engines, 
When sufficient altitude is attained their pro- 
pellers are feathered, and the gas turbine engine 
becomes the sole power unit of the aircraft. The 
T-34 turbo-prop engine is controlled by a single 
lever linked to mechanical units which auto- 
matically control the fuel flow and co-ordinate 
it with propeller speed, flight speed and altitude 
to suit the particular power selected by the 
pilot. The engine uses either high-octane 
petrols or special kerosene type jet engine fuels. 
Its sea level fuel consumption is stated to be 
0-62 1b per horsepower per hour. The engine 
recently completed a fifty-hour flight rating 
test at 5700 h.p., and, at the completion of the 
trial, was declared to be in excellent condition. 


Bridging the Straits of Mackinac 

The Mackinac Bridge Authority of the 
State of Michigan has appointed three consult- 
ing engineers to serve on a panel to report on 
the feasibility, the design possibilities and the 
estimated cost of a bridge across the Straits of 
Mackinac, which connect Lakes Michigan and 
Huron and separate the upper and the lower 
peninsulas of Michigan. e water crossing is 
4 miles wide and, should the construction of 
the anticipated 4600ft span materialise, the 
ion bridge would become the longest in 

the world. 
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French Engineering News 
(From our French Correspondent) 


Orders for new shipping, to be construct 
under the Monnet Plan, are now kx ing dis. 
tributed. The new keels to be laid di wn will 
include one passenger liner, several tan‘:ors ang 
@ cargo vessel. The actual tonnage is n+ give, 
nor have the details of the ships be: mac 
known at present. 

* * ae 

A railway tunnel, 1864m long, has ‘ecently 
been completed in the Guenfouda rea, jj 
Morocco, to facilitate the transport >f cog) 
It is also proposed to construct from two to 
six other tunnels in the district, to imp-ove the 
railway network, primarily for the purpose of 
transporting coal. 

Construction will start shortly on a ney 
thermal generating station at Oujda, on thy 
Moroccan-Algerian border. The existirz plan 
is diesel powered, but the new installai ‘on wil] 
be fed by coal from Djerada. Power pro. iuctioy 
will be increased from 30 million kW) to 9 
million kWh. The current is transportod oye; 
a 22kV network, which is to be steppe:! up to 
60kV and lengthened from 400km to 600km. 
It will also be linked with the Algerian 150ky 
grid. 

* * * 

French machine tool production is now just 
twice as great as in 1938. In that year some 
28,000 tons of tools were delivered from French 
factories ; 50,000 tons were delivered in 1949. 
For the first quarter of 1950 the production 
figures are more or less equal to those of last year, 
Export of French machine tools continues to 
develop. In 1938, France exported 2940 tons ; 
6300 tons were exported in 1949 and 3300 tons 
for the first six months of 1950. In 1949, 
exported machines included metal working 
tools (5272 tons), woodworking tools (855 tons), 
and accessories (231 tons), France, nevertheless, 
remains an importing country and the first six 
months of this year showed imports amounting 
to 8340 tons. 

Delegates from the principal European 
countries recently met in Paris and set up a 
European Machine Tool Committee. This 
Committee will study co-operation between 
European machine tool manufacturers and will 
organise a yearly exhibition. The first will 
take place in Paris next September. 

* * * 


The naval port of Mers el Kebir, which is 
near Oran, in Algeria, is nearing completion, 
This port was started in 1935, the work being 
interrupted by the war. Nevertheless, during 
the war, Allied shipping used the port to some 
extent. The west jetty, which is almost 2km 
long, has now been completed. An eastern 
jetty is also under construction; when com- 
pleted, it will be 2}km long and will connect the 
new port to the town of Oran. The construc- 
tion of the port has so far cost about £13 million. 

* * * 


One of the world’s largest tankers, the 
‘* Berenice,” has been launched at St. Nazaire. 
Built by Penhoet, this ship has a displacement 
of 31,600 tons and is 202m long. It draws 
10m 750 and has a capacity of 39,600 cubic 
metres. It will have an average speed, loaded, 
of 15 knots. The craft is being fitted out with 
modern equipment, including radar and an 
automatic pilot. 

* * * 

Following the completion of the Joliette 
marine station in Marseilles, the Chamber of 
Commerce now intends to improve facilities at 
the port by the reconstruction of a road bridge 
destroyed during the war, and by the construc- 
tion of a customs installation. Work is also 
going aheed on the installation of fifteen cranes, 
with a capacity of from 3 to 5 tons, which will 
bring the total number of identical cranes in 
service at the port to seventy-five. 

* * * 


The Etablissements Crepelle of Lille has 
installed a new diesel engine on the trawler 
the ‘‘ Sancta Theresa,”’ which has five cylinders, 
developing 214 h.p. at 500 r.p:m. and 240 h.p. 
at 600 r.p.m. On this engine the compressor, 
pumps, dynamo, &¢., are assembled in a single 
block. Its valves are operated through a train 
of gears. 
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Engineering Wages 

A settlement has now been reached in 
the engimeering wages dispute, after negotia- 
tions anc! discussions which have been going on 
for the past twelve months. At a meeting last 
Tuesday between representatives of the Engi- 
neering and Allied Employers’ National Federa- 
tion and the Confederation of Shipbuilding and 
Enginecring Unions, it was agreed to accept the 
recommendations made by the National Arbi- 
tration ‘ribunal. 

The recommendations--which were sum- 
marised in these notes last week—suggested 
increases of up to 11s. a week for skilled workers, 
with a waximum basic time rate of £6 8s. 2d., 
and increases of up to 8s. a week for unskilled 
workers, with a maximum basic time rate of 
{5 6s. Necessary adjustments are to be made 
for pieceworkers, and it was agreed on Tuesday 
that the increases should be retrospective to 
November 13th. 


Manpower in the Coal-Mining Industry 

The committee appointed recently by 
the National Consultative Council for the Coal 
Industry to consider the present manpower 
situation in the industry held its first meeting 
on Friday, November 24th. The committee 
includes representatives of the National Union 
of Mineworkers, the National Association of 
Colliery Managers and the National Association 
of Colliery Overmen, Deputies and Shotfirers, 
as well as representatives of the National Coal 
Board. Its terms of reference are to recom- 
mend means by which wastage might be 
arrested and recruitment improved, and to 
suggest how the constituent bodies of the 
National Consultative Council might contribute 
to an improvement in the position. After last 
Friday’s meeting, it was announced that the 
committee had examined the statistical position 
and considered what steps might be taken to 
bring about an improvement. The situation 
was further explored at a second meeting of 
the committee on Tuesday last. 

On Monday last, the Minister of Fuel and 
Power was asked in Parliament if he was aware 
that in the twelve months ended September 
20th last, there had been a manpower loss of 
22,713, resulting in an annual loss of coal output 
amounting to 6,813,900 tons. In a written 
reply, the Minister admitted that manpower 
in the mines had declined by 22,713 during the 
last twelve months. He went on to say that 
output depended upon so many factors and, 
in particular, upon the relation of the number 
of face workers to the total number of workers 
on colliery books. It was not possible, there- 
fore, to calculate how much more coal would 
have been produced if there had been no fall 
in manpower this year. He acknowledged, 
however, that the output lost was certainly 
considerable, and reiterated that the Govern- 
ment attached the greatest importance to check- 
ing the decline in manpower. 


Railway Wages 

At the end of last week it was stated 
that the three railway unions had rejected a 
wage offer made by the Railway Executive as 
the latest response to claims put forward by the 
unions some months ago. These claims were 
for an increase of 10 per cent, made by the 
National Union of Railwaymen, an increase of 
15 per cent, made by the Associated Society of 
Locomotive Engineers and Firemen, and an 
increase of 7$ per cent, made by the Railway 
Clerks’ Association. ‘Earlier in the negotiations 
the claims had been refused by the Railway 
Executive. 

Lt is understood that the Railway Executive's 
new offer provided for an increase of Is. 6d. a 
week in minimum rates, advanced rates for 
higher grades by varying amounts, and the 
grouping together of certain grades so that 
increases on promotion would be greater and 
the number of grades would be reduced. The 
offer, the Executive said, had been made after 
further consideration of railway wages and 


THE 





ENGINEER 


Industrial and Labioor Notes 


recent pay increases in other industries, and 
had been designed to improve recruitment and 
efficiency. But it was accompanied by certain 
conditions which included the-abolition of the 
practice of providing ‘‘ knockers up” to call 
trainmen from their homes for night duties ; 
the increase of ‘‘ lodging turns ’’ where economy 
would result ; the working of reasonable over- 
time where necessary to complete a turn of 
duty, and the discontinuance of the employ- 
ment of van guards in London. The Executive 
stressed that it was impossible to improve 
wages unless such concessions were made by the 
unions. 

The offer was presented at a meeting of the 
Railway Staff National Council. Following its 
rejection, the leaders of the three unions have 
discussed a joint approach to the Minister of 
Labour on the matter. 


Wages and Plant Modernisation 


In his chairman’s address at the annual 
meeting of John I. Thornycroft and Co., Ltd., on 
Wednesday of last week, Sir John Thornycroft 
referred to the claim for increased wages in 
the engineering and shipbuilding industries. 
He said that it was hard to understand how 
responsible trade union officials could advance 
the view that £1 a week increase in wages could 
be paid out of profits, without increasing costs. 
Was it wrong, he asked, to reinvest 9-3d. in 
the pound of income in the business to provide 
for modernisation of plant, and financing 
stocks and work in progress? It was not 
sufficient, he claimed, to keep pace with the 
ever-increasing cost of replacing plant. Share- 
holders, Sir John considered, were entitled to 
expect some increased return on their invest- 
ment when profits were ploughed back into the 
business year after year. 

Sir John went on to say that the morass of 
subsidies for something, obtained by taxing 
something else, which could be varied or 
cancelled without reasonable notice, was, in 
his view, building an industrial structure which 
was most unstable and in grave danger of 
crashing. The Government was setting the 
example of converting capital into revenue, 
and the individual with establishment charges 
was forced to do the same to remain solvent. 
In other instances, where private enterprise 
had been: nationalised, those receiving com- 
pensation did the same thing by quickly 
spending the compensation, fearing that if 
they did not the State would take it away 
from them by taxation! All those trends at 
the moment, Sir John asserted, led to inflation 
maintaining the turnover of the depreciating 
pound for a time, although a day of reckoning 
must come. 


Industry and Management 

In the course of an address on industry 
and management at the recent autumn con- 
ference of the British Institute of Management, 
Sir Robert Sinclair, President of the Federation 
of British Industries, outlined what he con- 
sidered to be the essential qualities of manage- 
ment. Amongst the qualities he enumerated 
were an understanding of the job to be done, 
the development of such character and per- 
sonality that people work gladly, a constitu- 
tional refusal to take things for granted, and a 
capacity for judgment and clear decision with 
ability to express that decision in clear and 
simple terms. Character, he said, became 
increasingly important the higher one rose in 
the management scale. Leadership was an 
elusive quality which Sir Robert thought could 
be cultivated, and its growth could be influenced 
by education and practice. 

Dealing with the subject of specialisation, 
Sir Robert said that it was by no means true 
that the specialist could not be & member of 
top management, but in such a position there 
was less opportunity to exercise the specialist 
function. Although specialists had an 
jmportant part to play as part of management 
jn their special capacity they were not yet 


in the main stream of managemenc. It was 
one of the most important arts of top manage- 
ment to know how best to use specialists. 
Sir Robert stressed the importance of keeping 
the line of authority clear, and deplored a 
movement in Germany to have at least one 
member of the board of management as a 
representative of the workers. He contended 
that it was a plain contradiction in terms, for 
there was no room in the chain of authority 
for someone who was representative of a group. 
He said that it was possible to have functional 
representation on top management, but was 
convinced that it was quite undesirable to have 
class representation at any stage in the chain 
of management. A part in management rested 
not upon the power of representation, but the 
ability of an individual to take responsibility. 


Industry and Rearmament 


Answering questions in Parliament on 
Monday last, the Minister of Supply, Mr. 
Strauss, said that it was not yet possible to give 
industry a detailed picture of its task in the 
national rearmament programme. Consulta- 
tions were going on with organisations repre- 
senting industry in general and also the various 
sections of industry likely to be particularly 
affected. He understood that the First Lord 
of the Admiralty had taken similar action in 
regard to the shipbuilding industry. The 
Minister was then .asked if there were not 
large sections of industry which were com- 
pletely in the dark about what their commit- 
ments might be, yet which had, at the same 
time, to carry out their present orders. Unless 
industry was given rather more information, 
it was urged, the Minister would not get the 
result he wanted. To that, Mr. Strauss replied 
that all industries were given as much informa- 
tion as possible, and that there was “ constant 
consultation.” 


Production Report on Railway Locomotive 
Shops 


The Board of Trade has now published 
the Census of Production for 1948 Preliminary 
Report No. 91, on the railway locomotive shops 
and locomotive manufacturing trade. This 
report reiates to establishments engaged wholly 
or mainly in the manufacture of locomotives, 
railway signals, turntables, automatic couplings 
and brake gear, steam traction engines, steam 
wagons and road rollers, employing more than 
ten persons on average during 1948. In the 
reports on the 1935 census the activities of all 
establishments engaged on productive work— 
civil engineering on railway property, manu- 
facture and repair of locomotives and rolling 
stock, miscellaneous manufacturing, &c.—were 
included in a single report. For the purpose 
of that report the railway companies were not 
required to furnish separate detailed returns 
on an establishment basis, and it has not been 
possible to reclassify the particulars for 1935 
in accordance with the Standard Industrial 
Classification. 

In this report, however, an attempt 
is made to compile summary figures corre- 
sponding very roughly with those for 1948. 
Both for 1935 and 1948 the output of railway 
locomotive shops is valued at cost, the output 
of other locomotive manufacturers being valued, 
however, at selling price. Some of the 1948 
figures for the railway locomotive shops with 
the corresponding figures for 1935 in brackeis 
are as follows :—Value of production (gross 
output), £38,239,000 (£13,000,000) ; net output 
per person, employed, £399 (£190). Some 
corresponding figures for other establish- 
ments are as follows :—Value of production, 
£22,823,000 (£4,878,000); average number of 
persons employed, 23,083 (13,931) ; net output 
per person employed, £492 (£181). At the end 
of 1948 work in progress in railway locomotive 
shops was valued at £3,342,000, and in other 
establishments finished’ products and work 
in hand at £9,756,000. 
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Personal and Business 
Mr. R. W. Dunn has been appointed chief 
engineer at the Basingstoke works of Kelvin and 
Hughes, Ltd. 

THE Rattway EXecuriveE announces the appoint- 
ment of Mr. J. W. J. Webb, as assistant chief 
financial officer. 

ScHENKERS, Ltd., 27, Chancery Lane, London, 
W.C.2, is the agent in this country for the German 
Industries Fair, Hanover. 

Woops or CoLcHEsTEeR, Ltd., has moved its 
London office to 58-62, High Holborn, W.C.1 
(telephone, Chancery 5474). 

A. C. Wickman, Ltd., Tile Hill, Coventry, has 
been appointed a selling agent for Klopp-Werke, 
G.m.b.H., Solingen-Wald, Germany. . 

Mr. K. R. Prowricut, A.M.I.Mech.E., A.M.I. 
H.V.E., states that his address is now 4, Park 
Street, Croydon (telephone, Croydon 4882). 

Dr. H. E. Davres, chief metallurgist of the Park 
Gate Iron and Steel Company, Ltd., has been 
appointed metallurgist to the British Electricity 
Authority. 

Tue Iystrrvure or Puysics, 47, Belgrave Square, 
London, S.W.1, states that Mr. T. A. N. Henderson, 
F.S.A., has been appointed to take charge of the 
sales of all its publications. 

F. J. Epwarps, Ltd., has opened a sales office 
at Lansdowne House, 41, Water Street, Birming- 
ham, to cover the Midlands, N.E. and N.W. Eng- 
land and Scottish areas. Mr. J. W. Langton, 
M.I.Mech.E., is in charge of these areas. 

Sm Watrter Sr. D. Jenxkuys has retired from 
the chairmanship of Elliott Brothers (London), 
Ltd., Century Works, Lewisham, S.E.13, but will 
continue to serve as a director of the company. 
Captain R. E. F. de Trafford has been appointed 
chairman. : 

Tue Brirish ALUMINIUM Company, Ltd., states 
that Mr. P. J. Ferguson, Scottish branch manager 
since 1946, has been appointed export sales manager 
at the head office in London. Mr. M. J. J. Richards, 
of the Midland branch office, has been appointed 
Scottish branch manager. 

Mer. J. O. TwiInBERROW has i 
position of manager of the Publicity 
of Babcock and Wilcox, Ltd., with effect from 
December 31st, to become secretary of the Boiler 
Availability Committee. He will be succeeded by 
Mr. G. M. C. Peacock, A.M.L.E.E. 

Mr. S. E. Osporn has been elected chairman of 
Samuel Osborn and Co., Ltd., Clyde Steel Works, 
Sheffield, 3. Mr. F. A. Hurst has been elected 
deputy chairman, retaining his present office of 
managing director, and Mr. Brian C. Pye-Smith 
has been appointed to the board. 

THe Brusn EecrricaL ENGINEERING Com- 
pany, Ltd., Loughborough, announces the follow- 
ing appointments in its general engineering depart- 
ment: Mr. R. A. Park, A.M.1.E.E., engineer- 
in-charge of the power division, and Mr. H. Du 
V. Ashcroft, A.M.I.E.E., engineer-in-charge, indus- 
trial division. 

Lonpon TRANSPORT states that responsibility 
for tram and trolleybus design, development and 
matters concerned with rolling stock contracts 
is being transferred to Mr. J. W. Wicks, M.I.Mech.E., 
assistant engineer (development) buses and coaches, 
at Chiswick works. Responsibility for Fulwell 
works is being transferred to Mr. J. Schofield, 
works engineer (trams and trolleybuses) 

Foster YaTEes anD TxHoMm, Ltd., states that Mr. 
D. P. Welman has resigned his office as managing 
director and from the board of the company on 
becoming chairman of the North Western Gas 
Board. Mr. R. Lucas has been appointed director 
and general manager, Mr. G. A. Wormleighton, 
secretary and accountant, and Mr. H. Dowell, 
A.M.I.Mech.E., technical director of the company. 
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Launches and Trial Trips 


LAGANFIELD, motor tanker; built by Harland 
and Wolff, Ltd., for Hunting and Son, Ltd.; length 
between perpendiculars 460ft, breadth moulded 
59ft, depth moulded 34ft 10in, deadweight 12,000 
tons; Harland-Burmeister and Wain diesel engine, 
six cylinders, 740mm diameter by 1500mm stroke. 
Launch, September 26th. 

CHILKA, cargo ship; built by Swan, Hunter 
and Wigham Richardson, Ltd., for the British 
India Steam Navigation Company, Ltd.; length 
between perpendiculars 455ft, breadth moulded 
62ft 6in, depth moulded to shelter deck 40ft 9in, 
deadweight 9614 tons on 27ft 2}in- draught ; 
Swan, Hunter-Doxford opposed-piston, solid-injec- 
tion engine, burning heavy oil, six cylinders, 
670mm diameter by 2320mm combined stroke, 
6800 b.h.p. at 116 r.p.m., service speed 15 knots, 
two cylindrical multi-tubular boilers, steam 
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Notes and Memoranda 


Rail and Road 


“ Crvits ” Curistmas LecturEs.—Following its 
usual custom, the Institution of Civil Engineers 
is arranging Christmas lectures for boys, primarily 
between the ages of thirteen and seventeen years. 
This year the lectures on “ Railways: How They 
Are Built and How They Run,” which were given 
so successfully four years ago, are to be ted. 
The first lecture will be by Mr. Cecil J. Allen, on 
** One Hundred Miles an Hour by Train,” on Friday, 
December 29th; the second, by Mr. L. G. B 
Rock, A.M.I.C.E., on “ Railways: How They are 
Built,” on Monday, January Ist; and the third 
lecture will be by Mr. O. S. Nock, A.M.I.C.E., 
on “‘ Railways: How They Run,” on Wednesday, 
January 3rd. Each lecture will be held in the 
Hall of the Institution, Great George Street, West- 
minster, S.W.1, at 3 p.m. Application for tickets, 
which are free, should be made to the Secretary. 


A Lonpon Transport RETIREMENT.—London 
Transport announces the retirement of Mr. A. F. 
Bentall, A.M.I.Mech,E., Technical Officer (Trams 
and Trolleybuses), after forty-five years’ service 
with London Transport and the London County 
Council Tramways. After serving his apprentice- 
ship with Brompton and Co., Ltd., Mr. Bentall 
joined the London County Council Tramways as 
a mechanical inspector in 1905—two years after 
the first electrification of L.C.C. horse-tram routes. 
During the first World War he was commissioned 
in the Royal Engineers. After his return to the 
L.C.C., in 1919, he became successively rolling 
stock inspector, technical assistant and senior 
technical assistant and was holding the latter 
position on the formation of the London Passenger 
Transport Board in 1933. He was appointed 
Technical Officer (Trams and Trolleybuses) in 
1937 and for the past few years has also been in 
charge of Fulwell trolleybus overhaul works. 


Miscellanea 

Om Prre-Lixe.—A pipe-line, with a delivery 
capacity of 315,000 barrels a day, and stretching 
over a distance of 1068 miles of desert from the 
Persian Gulf oilfields to the Mediterranean, has been 
completed recently. When in service it will save 
the long voyage through the Suez Canal and Red 
Sea to the Persian Gulf and release some seventy-five 
oil tankers for other routes. 


Rurve CLEARING Macuine ComPetition.—The 
Bath and West and Southern Counties Society is 
offering a prize of £1000 for the invention of a 
rhine clearing machine. Entries close on May 
31, 1951, and the judging of the machines will 
take place in October or November of next year. 
The competition is confined to the actual inventor 
or inventors, agents of manufacturing firms not 
being eligible. A full specification, with entry 
form, can be obtained from Mr. J. G. Yardley, 3, 
Pierrepont Street, Bath. 


ENGINEERING PROPERTIES OF MONEL, NICKEL 
AND InconeL.—Henry Wiggin and Co., Ltd., 
has issued a technical booklet entitled ‘“‘ Engineer- 
ing Properties of Monel, Nickel and Inconel,” 
in which the essential data for each material is 
given. The booklet contains comprehensive figures 
on physical and mechanical properties including 
values for strength in tensile, shear and com- 
pression, fatigue tensile strength and endurance 
limits, corrosion fatigue limits in air and water, 
and Izod and Charpy Impact Tests. In addition 
to these usual tables, fatigue and creep strengths 
at high temperatures are given and also the mecha- 
nical properties at low temperatures. The data 
is set out in a series of tables so that information 
can be quickly ascertained. Copies may be ob- 
tained free of charge from Henry Wiggin and Co., 
Ltd., Wiggin Street, Birmingham, 16. 


INTERNATIONAL WELDING ConGRESS.—An Inter- 
national Welding Co is to be held in London 
and Oxford from July 14 to 21, 1951. The congress 
will include the annual meeting of the International 
Institute of Welding and its various. commissions, 
and is being sponsored in this country by the five 
British member societies. The President of the 
reception committee is Sir William Larke, K.B.E. 
The Congress will open in London on Saturday, 
July 14th, and will be transferred on the. following 
day to Oxford. Meetings of the fourteen tech- 
nical Commissions of the International Institute 
of Welding will occupy the first two days and in 
the second part of the week there will be three 
open sessions for the presentation and discussion 
of papers on the welding of the wrought light alloys, 
the welding of bridges and allied structures and on 
present trends in British welding. A full programme 
of social functions is being arranged and facilities 





will be provided through the twenty bre. ches of 
the Institute of Welding for members of he ¢op. 
gress to visit works in all parts of the ountry 
The secretary of the Congress is the retary. 
General of the International Institute of  elding 
Mr. G. Parsloe, 2, Buckingham Palace © arden, 
Buckingham Palace Road, London, 8.W.1. ; 


Maupstay ScuoLarsHp.—Through tho enero. 
sity of the Maudslay Society, which was fo ‘med to 
commemorate the name and work of Henry 
Maudslay (1771-1831), the Junior Institi ‘ion of 
Engineers is able to offer “* Maudslay Schol: ‘ships ” 
to young engineers to help them in their t chnica| 
education and practical training. The seco: | of the 
scholarships is to be formally presented t: Mr, J, 
L. Cooper, of Sheffield, at a meeting of tl» Insti. 
tution, to be held at the Royal Society | Arts, 
John Adam Street, Adelphi, W.C.2, on D: ember 
15th, at 7.30 p.m. 


ZINC PIGMENTS IN EXTERIOR PAINTS.—A ‘evised 
and enlarged edition of “The Use of Zivc Pig. 
ments in Exterior Paints,” has been issued by the 
Zinc Pigment Development Association. A :nongsi 
the more important additions which ha\ » been 
made to the original text, are particulars of the 
outdoor tint-retention tests recently conducted 
by the Z.P.D.A.; zinc chromate paints ani their 
advantages when used as primers on light inetals 
and iron and steel; and “zinc dust paints.” Tho 
section on zinc oxide and titanium ha: been 
expanded in view of the increasing use of mix- 
tures of zinc oxide and titanium dioxide pizments 
in finishing paints. This new edition clearly 
demonstrates to the paint user the versatility of the 
zine pigments, and it will be of particular interest 
to those engaged in the building industry who have 
to buy and specify paints. 


A Srupy or Dryrive.—In recent years the 
Institute of Fuel has made several special studies 
of fuel problems of immediate importance to 
industry. As a further contribution to the series, 
the Council has authorised a study of drying to be 
made in the 1950-51 session. © aims of the 
study are, briefly, to present the fundamental 
prin — involved in the drying of materials and 
to indicate the main features of drying practice ; 
to focus attention on new drying methods and 
techniques and to assess the limitations of existing 
knowledge of drying, drawing attention to the 
need for work on the outstanding fundamenta! and 
practical problems. The study will take the form 
of the presentation and discussion of a number of 
papers, the first of which is to be given in London 
on Tuesday next, December Sth. A final conference 
on the subject is to be held in London in April, 
1951. Further details of the arrangements can be 
obtained from the Institute of Fuel, 18, Devonshire 
Street, Portland Place, London, W.1. 





Contracts 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., has received an order from the Western 
Australian Government for forty-eight diesel- 
electric main line locomotives, valued at £2,250,000 
sterling. The locomotives are of rigid frame design 
and of the 4-8-4 type. They have four driving 
axles in the main frame and two two-axle carrying 
and guiding bogies to meet the low axle-loading 
requirements. Each locomotive will be fitted with 
a Crossley two-stroke loop-scavenge diesel engine 
of a type primarily designed for traction applica- 
tions; the service rating of this engine under 
Australian climatic conditions is 1100 b.h.p. 
The traction motors, generators and auxiliary 
machines will be manufactured at Metropolitan- 
Vickers’ Attercliffe Common Works, Sheffield, 
and the remaining electrical equipment at the 
Company’s Trafford Park Works. 


THe WoopaLt-DuckHAM VERTICAL RETORT AND 
Oven Construction Company (1920), Ltd., has 
received a contract from the National Coal Board 
(Durham Division) for the design and erection of 
comprehensive coke oven and by-product recovery 
plant, to be built at Fishburn Colliery, Co. Durham. 
The plant will cost approximately £1,500,000 and 
is designed to carbonise 1000 tons of coal per day. 
It comprises fifty W-D Becker combination under- 
jet type coke ovens with appropriate oven machi- 
nery, coal blending, storage and service bunkers ; 
coke handling, screening and storage bunkers, and 
full by-product recovery equipment for the pro- 
duction of crude tar, sulphate of ammonia and 
crude benzole. The contract includes the civil 
engineering work associated with the plant, water 
cooling and recirculation services, and the cou- 
struction of extensive railway sidings. 
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Bri ish Patent Specifications 


When an ti icated from abroad the 
name a 1 address o the communicator are printed in 





italics. ‘Vhen an is not ilustrated the specifica- 
tion is « thout drawings. age Sern yb mF moe 
applica! 2” j the second date, at the end of the abridgment, 


he of pubeaion of he comp lete 

Copi’ of specifications may be obtained at the Patent 
Office Si les Drank, 25, Douliangien Buildings, Chancery 
Lane, | .C.2, 2s. each. 


GAS TURBINES 


42,25’. December 4, 1947,—ImrrovEMENTS IN 
AND RELATING TO COMBUSTION CHAMBERS, 
Tie “Shell” Refining and Marketing Com- 
pany, Ltd., of St. Helen’s Court, Great St. 
Holens, London, E.C.3, and Richard Rigby, 
b.Eng.. Ph.D., Idris Gwynne Bowen, and 
Williana Tipler, all of the company’s address. 

According to this invention a combustion chamber 
or a portion thereof which is to be subjected to 
severe temperature conditions is provided with 
effective cooling by constructing the chamber or 
chamber wall from a series of similar or substantially 
similar overlapping sections, so from each 
other as to provide a series of fine passages through 

which a cooling medium such as air or other gas or a 

fluid can be injected into the chamber. The draw- 

ing, Fig. 1, represents a combustion chamber 
for a gas turbine power plant, and Fig. 2 shows 

a detail on an akiee scale. The combustion 

chamber comprises an poo casing A an inner 














Fig.2 
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wall B and a burner C. Air enters the casing 
from a compressor, and divides into two 
streams, one of which passes directly into the flame 
zone inside the inner wall C through the swirl 
vanes D, while the other part flows into the annular 
space EZ between the outer casing and the inner 
wall. The inner wall is built up of a number of 
frusto-conical sections or louvres F' of heat-resisting 
sheet metal fitting one inside the other with clear- 
ances G of a few thousandths of an inch between 
adjacent louvres. The clearances or air are 
determined by separating devices, and these may 
take the form of dimples or ridges, or of corruga- 
tions in alternate louvres. These louvres are shown 
on an enlarged scale in Fig. 2. The inner wall B 
extends beyond the louvres, the extended portion 
H being provided with perforations J. The air 
passing through the swirl vanes D supports the 
combustion of the atomised fuel issuing from the 
burner nozzle K, while the air passing through the 
annular space E (‘secondary air’) serves two 
purposes: first, to cool the portion B of the inner 
wall exposed to very high temperatures, and 
secondly, to cool the combustion products from the 
temperature of some 2000 deg. Cent., which prevails 
in the vicinity of the flame to a temperature suitable 
for admission to the turbine.—A ugust 30, 1950. 


AGRICULTURAL ENGINEERING 


642,088. August 1, 1946.—PLouGuH Bopy, Friedrich 
Vogel, a Swiss, residing at Kélliken (Canton 
Aargovie), Switzerland. 

The object of the invention is to provide an 
improved construction which facilitates the manu- 
facture of a plough, to improve the stability and 
render it suitable for working land which contains 
stones and roots. The plough has a coulter, a share 
and a mould-board welded together at the edges to 
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form @ single piece. This piece is welded to a 
supporting frame of sheet metal which serves to 
couple the piece to a beam for the plough. In the 
d:awing there is shown a single share plough having 
an interchangeable share; it is shown from 
the mould-board side. 


The plough consists of a 





THE ENGINEER 


coulter A, a share B and mould-board C welded to 
form a single iece, which is connected by welding to 
aframe D. E represents holes by which the frame D 
and coulter A may be secured to a beam (not shown) 
by bolts. F is an examples of a welded seam. The 
parts which come in contact with the ground have 
no irregularities nor projections which, by affecting 
the streamlined form of the body, might cause 
the soil to adhere to the frame. This design imparts 
stability to the plough, enabling it to work in 
ground which is stony and full of roots. A further 
increase in the stability is obtained by connecting 
the share to the coulter by the welded seam F.— 
August 30, 1950. 


METALLURGY 


642,106. December 18, 1946.—ImPROVEMENTS IN 
AND RELATING TO THE MANUFACTURE OF IRON 
AND STEEL, Alfred Gordon Evans Robiette and 
John Miles and Partners (London), Ltd., both 
of Granite House, Cannon Street, London, 
E.C.4. 

In accordance with the invention, the” process 
rovides for the smelting of iron-containing ores 
in a low shaft furnace, the hearth area of which is 
greater than a normal shaft furnace of equivalent 
output. The injection of an oxygen - containing 
fluid containing over 70 per cent oxygen at a pres- 
sure and velocity which are, for example, five times 
greater than those employed in a normal shaft furnace 
is also allowed for. In the accompanying drawings 

Fig. 1 is a sectional elevation of a low-shaft furnace, 

and Fig. 2 is a flow illustrating the process. 

The furnace C is of larger internal diameter than 

its height. Thus its internal height measured at A 
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is 20ft and its internal diameter, measured at B, 
30ft. It has a tap hole D, and tuyeres E and F’, &c., 
arranged at equal intervals around its cylindrical 
wall G. The tuyeres are 4ft or 5ft above the tap 
hole and each is of venturi shape to give a rapid adia- 
batic expansion of the ogyxen injected into the 
furnace. The furnace is also provided with a take- 
off H for the reducing gases, and with charging 
chutes such as J and K through which iron ore, 
coke and lime can be uniformly charged into the 
furnace. manner in which the furnace is 
operated is illustrated in Fig. 2. Ore to be smelted 
is first pre-reduced with the aid of the gases collected 
from the furnace. The partially reduced ore is 
then skipped to, and charged into, the furnace for 
smelting. An oxygen-containing fluid is injected 
into the furnace through the tuyeres and smelted 
iron is tapped periodically. The fluid may be 
liquid or gaseous and contains over 70 per cent of 
oxygen, whilst the pressure at which it is injected 
into the furnace is not less than 50 lb per square 
inch and preferably is between 90 lb and 100 lb 
per square inch.— August 30, 1950. 


ELECTRICAL ENGINEERING 


642,141. August 15, 1947.—Improvep HeEatina 
ELEMENT FOR ELECTRIC RESISTANCE FURNACE, 
Stanley Horace Parsonage, of 42, Pall Mall, 
London, S8.W.1. 

The invention relates to resistance heating 
elements for high-temperature .electric resistance 
furnaces operating by indirect heating. The inven- 
tion is characterised by two main features: first, 
the heating element proper is either loose and/or 
flexible in its refractory container—generally a 
tube—permitting of ample expansion or contrac- 
tion with change of temperature within the small 
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limits involved. The second feature concerns the 
effective union of the flexible joints. by making an 
effective. joint between conductors of either zone 
and the flexible components.with a form of sintering. 
The drawings show diagrammatically in half- 
section a. resistor with a hot-zone component 
enshrouded by a refractory and impervious tube A. 
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The end of the cool-zone conductor B is a hand-tight 
push fit on to the end of the hot-zone component 
C, and is mechanically and electrically bonded to 
it by included and eventually sintered powders 
applied at D. The cool-zone conductor B, which is 
terminated by a silver contact E, is rigidly glass- 
sealed at F to the end of the refractory tube A. 
The hot-zone component O, is metallic and by 
its helical construction has, in itself, complete 
freedom of .movement within . desirable : limits, 
relative to the tube A and cool-zone component B. 
Similarly, the hot-zone component C and by 
reason of its inter-zone helical connectors, 
has complete freedom of movement within desirable 
limits, relative to the tube and cool-zone conductor. 
The most usual and preferred form of metallic hot- 
zone component consists of a double helix com- 
prising a main inner helix C and an outer 
auxiliary helix H as shown by the drawing.— 
August 30, 1950. 


MACHINE TOOLS 


642,356. April 21, 1948.—Rotter Brakrines, 

Alfred Herbert, Ltd., and Arthur Harold 

Lloyd, both of Canal Road, Foleshill, Coventry, 
Warwickshire. 

The invention provides a roller bearing which 
can have diametral slackness, or the amount of 
preloading, controlled. In the accompanying draw- 
ing a sectional elevation of a machine tool spindle 
supported according to the invention is shown 
with a single row of caged rollers D. The spindle 
is indicated at A, the inner race ring fast on the 
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spindle at B, and the outer race ring at C. The outer 
race ring, it will be observed, has a plain cylindrical 
race which is movable axially with respect to the 
rollers. The outer periphery E of the outer race 
ring is slightly tapered, and it slidingly co-acts 
with a correspondingly internal taper F of a bush G, 
supported in a bore H of a stationary portion J of 
the headstock. The outer race ring C is axially 
located against movement to the left by engagement 
with the face K of some stationary part of the head- 
stock. The.bush G@ is formed integrally with a 
flange L held by screws M. In order to preload 
the bearing and take up radial slackness, it is only 
necessary to tighten the screws evenly.— August 30, 
1950. 


MISCELLANEOUS 


C4L167.. May 12, 1947.—PRESSURE EXCHANGERS, 
chaft Brown, Boveri :et Cie., of 
Baden , Switzerland. 

The object of the invention is to provide a 
ressure exchanger in which losses are avoided, and 
the centrifugal forces eccur in the rotating distribu- 

tors where they have no harmful effect. 
In the drawing A is the stationary cell structures, 
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B, C, D’and E aré the concentric gas supply and 
discharge conduits, which are rigidly bolted to the 
structure casing, are shown. F and G@ are the dis: 
tributors which regulate both gas streams by means 
of openings H and J in the distributor dises. To 
conduct the high-pressure gas stream with its smaller 
volume by means of conduits B and E through the 
inside of the distributors, whilst the other stream is 
passed around the outside of same, is necessary. 
It is also an advantage as regards a good balancing 
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of the pressures and masses, if the distributors are 
so constructed that there are at least two working 
cycles per revolution. The figures show distributors 
designed for two working cycles, each distributor 
comprising two bifurcating channels and four sector- 
shaped openings located in discs adjacent to the 
cell structure. The distributors are both fixed to 
the same shaft K, which is supported by bearings 
inside the cell structure. They are actuated by an 
electric motor L which either drives the shaft 
through gear wheels M and N, as shown in the 
drawing, or through a shaft end projecting beyond 
the cell structure.— August 9, 1950. 





. 
Forthcoming Engagements 

Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary infermation should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Birmingham Association of Mechanical Engineers 
To-day, Dec. \st.—James Watt Memorial Institute, 

Great Charles Street, Bi Causerie on 

Reciprocating High Pressure and Refrigerating Com- 

pressors for Marine and Industrial Uses,” E. Markham, 

7 p.m. 

British Institution of Radio Engineers 
Dec. 7th.—ScortisH Section: Heriot Watt 
College, Edinburgh, ““ Vacuum Engineering Applied 
to Electronics,” D. Latham, 6.45 p.m.—N.W. 
Section: College of Technology, Manchester, “ High 
Fidelity Reproduction,” H. J. Leak, 6.45 p.m. 


Electric Railway Society 

Sat., Dec. 2nd.—Fred Tallant Hall, Drummond Street, 

N.W.1, Annual General Meeting, 3 p.m. 
Illuminating Engineering Society 

To-day, Dec. 1st.—BatTH aND BRISTOL CENTRE: Grand 
Hotel, Bristol, “‘ Lighting in the Home,” Miss M. 
Wardlaw, 7 p.m.——BimmincHamM CENTRE: Imperial 
en Temple Street, Birmingham, “ Floodlighting,”’ 

O. Ackerley, 6 p.m.——Hovpprrsrieip GROUP : 
Bloctriaity Showrooms, Market Street, Huddersfield, 

1 Signs and Display with Discharge 
Tubes,” OC. Higgins, 7. eyo 

Mon., Dec. 4th—Leeps CENTRE: Lighting Service 
Bureau, 24, Aire Street, Leeds, 1, “ Light and the 
Eye,” W. J. Wellwood Ferguson, 7 p.m.——Liver- 
POOL CENTRE: Electricity Board’s Service Centre, 
Whitechapel, Liverpool, 1, ““Specialised and General 
Lighting in Hospitals,” M. W. Peirce and D. J. Reed, 
6 pam, SHEFFIELD CENTRE: The University, 
Western Bank, Sheffield, ‘‘ Control Gear for Fluores- 
cent Lamps,” 8. Anderson, 6 p.m. 

Wed., Dec. 6th—NEwcasTLeE CENTRE: Minor Durrant 
Hall, Oxford Street, Newcastle-on-Tyne, 1, ‘ Notes 
on Industrial Lighting,’”’ W. Imrie-Smith, 6.15 p.m.— 
—SwansEa GROUP: 4, Northampton Gardens, 
Swansea, “Stage Lighting,” E. Faraday, 5.45 p.m. 

Fri., Dec. 8th—Carpir¥ CENTRE: South Wales Elec- 
tricity Board, The Hayes, Cardiff, “‘ Stage Lighting,” 
E. Faraday, 5.45 p.m. 


Incorporated Plant Engineers 

Mon., Dec. 4th—Lonpon Branox: Royal a. : 
Arts, John Adam Street, Adelphi, W.C.2, 
Welding,” W. K. B. Marshall, 7 p.m. 

Tues., Dec. 5th.—S. Waters BRANCH : Grand Hotel, 
Ww estgate Street, Cardiff, Ten-Minute Talks by Mem- 
bers, 7.30 p.m. 

Thurs., Dec. 7th.—PETERBOROUGH Baawon : Eastern 
Gas Board’s Demonstration Theatre, Church, Street, 
Peterborou, Film, “Precise Measurement for 
Engineers,” 7.30 p.m. 


Institute of British Foundrymen 
Dec. 2nd—WatEes anp Monmouro Brancu: 


Thurs., 





Sat., 


Engineers’ Institute, Cardiff, “‘ Where is Cast Tron 
Goin 
Mon., 


To?” P. A. Russell, 6 p.m. 
ec. 4th.—SHEFFIELD Brancu : Royal Victoria 
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Hotel, Shettield, 


“The Function of a Progress Plan- 
ning Department: in a Steel Foundry,” L. Finch, 


7.30 p.m. 

Thurs.,. Dec. 7th. —Insti of Metals, 4, Grosvenor 
Gardens, London, § re: ,..' Modern Melting Prac- 
tices,” F. C. Evans, 7 p.m. 

Fri., Dec. 8th. —BIRMINGHAM AND West MIDLANDS 
Stupents’ Secrion: County Technical College, 
Wednesbury, ‘ Pattern Making,” F. Grew, 7.15 p.m, 


Institute of Fuel 
Tues., Dec. 5th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, London, 8,.W.1, 
“* Some Fundamental Aspects of Air-Drying of Solids,” 
R. Hendry and A, W. Soot, “The Determination of 
Moisture in Coal,” E. Barber, ‘Methods of Esti- 
mating Moisture,” A, i Ward, 5.30 p.m, 


Institute of Industrial Supervisors 

Tues., Dec, 5th.—RoTHernaM Section: Grand Hotel, 
Sheffield, ‘“*A Personnel Manager Looks at Works 
Management,” Miss K. M. Stott, 7.30 p.m. 

Thurs., Dec. 7Tth-—-LONDON CENTRAL Section: The 
Polytechnic, Regent Street, W.1, “Joint Consulta- 
tion,” F, E. Maer, 7.30 p.m.——WaARRINGTON SEc- 
TION:" Richard Fairclough School, Warrington, 
‘.The Foreman and Managerial Responsibilities,” 
J. A, Hunt, 7 p.m. 

Fri., Dec. 8th,—Carpbir¥r SECTION : 
Brains Trust on General and 
7 p.m. 


Park Hotel, Cardiff, 
Topical Subjects, 


Institute of Marine Engineers 
Thurs.,. Dec, 7th.—Technical College, Wimbledon, ‘* The 
Combustion Turbine,” J. Calderwood, 7 p.m.- 
Royal Technical College, Glasgow, ‘* Photo-Elasticity,” 
J. Ward, 7.30 p.m. 


Institute of Metals 
Thurs., Dec. 7th.—Bremincuam Loca SEcTION : 
James Watt Memorial Institute, Great Charles Street, 
Birmingham, * Tool Steels,” H. Carr, 6.30 p.m.—— 
Lonpon Locan Section: 4, Grosvenor Gardens, 
London, 8.W.1, “* Melting Furnaces for Non-Ferrous 
Alloys,” F. C. Evans, 7 p.m. 


Institute of Petroleum 
Wed., Dec. 6th.—26, Portland Place, London, W.1, 
Symposium on ‘Absorption Spectroscopy in the 


Petroleum Industry,” 


Institute of Road Transport Engineers 
Mon., Dec. 4th—Scottish CENTRE: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, ‘‘ Welding in Vehicle Maintenance and 
Repair,”’ G. Mackenzie Junner, 7.30 p.m. 


Institution of British Agricultural Engineers 
Dec. 7th.—Smithfield Show, Richmond Hall, 
S.W, “The Effect of Speed on Plough- 
"Ewen, 3 p.m. 


5.30 p.m. 


Thurs., 
Earls Court, 
ing,” Prof. E. M 

Institution of Chemical Engineers 

Tues., Dec. 5th.—Geological Society, Burlington House, 
Piccadilly, W.1, “A Nomograph for the Calculation 
of Heat Transfer Coefficients for Convection Without 
Change of Phase,” J. M. Coulson and J. H. Ellinger 
“The Application of Turbulent Flow Theory to 
Transfer Processes in Tubes Containing Turbulence 
Promotors and Packings,” H. R. C. Pratt, 5.30 p.m. 


Institution of Civil Engineers 
Dec. 5th-—Great George Street, Westminster, 


** Maintenance of Some Rubble Breakwaters,” 
Alder- 


Tues., 
S.W.1, 
Scapa Flow Causeways, 1945-50, J. L. King ; 
ney Breakwater, R. W. Bishop, 5.30 B bs 

Thurs., Dec, 7th.—N.W. Association: Engineers Club, 
Albert Square, Manchester, ‘‘ Opencast Coal Mining,” 
8S. W. Pardoe, 6.30 p.m. 

Fri., Dec. 8th—N.E. Strupents’ Secrion: King’s 
College, Newcastle-upon-Tyne, ‘‘ Switchgear for i 
V. H. Transmission,’’-R. W. Gee, 6.30 p.m. 


Institution of Electrical Engineers 

Sat., Dec. 2nd.—N. Mriptanp StTupDENTs’ 1 opel 
Visit to we Leeds Sewage Disposal Works, 2.30 

Mon., Dec. —N.E. CENTRE: King’s College, Yew. 
castle- pm ee *“‘ A Simplified Method for Checking 
the Orientation of the Optic Axis of Meter Jewels,” 
and “A Sensitive Balance for Stability Tests on 
Permanent Magnets,” S. F. Knight, as 

Wed., Dec. 6th.—Rapto, SECTION : Savoy Place, Vic 
toria Embankment, W.C.2, “‘ Crystal Diodes,” R. W 
Douglas and E. G. James, “‘ Crystal Triodes,” T. R. 
Scott, = 30 nag 

Thurs., th. —Savoy Place, Victoria Embankment, 
Ww.c2, “ The Control of Hydro-Electric Plant, * 
A. C. H. Frost and W. Brittlebank, 5.30 p.m. 

Fri., Dec. 8h—EpvucatTion Discussion CIRCLE: 
Savoy Place, Victoria Embankment, W.C.2, Dis- 
cussion on ‘‘ How. Best to Introduce the ab initio 
Use of the M.K.S. System to Students,” opened by 
F. T. Chapman, yf Pe MIDLAND CENTRE : 
Birmingham and Midland Institute, Paradise Street, 
Birmingham, “‘ The Brabazon Aircraft,” A. E. Russell, 
6.30 p.m. 

Institution of Engineering Inspection 

Tues., Dec. 5th—Coventry Branon: Technical Col- 
lege, Coventry, ‘‘ Glass and its Manufacture,” 7.30 
p.m.——S.W. BRANCH : Grand Hotel, Bristol, 

‘Some Correlated Problems of Design, Manufacture 
and Inspection,” Mr. Parker, 7:30 p.m. 

Wed., Dec. 6th—BrrmMIncuHaM BRANCH : 
Hotel, Temple Street, Birmingham, Film, ‘ 
Measurements.” 


Institution of Engineers and Shipbuilders in Scotland 
Tues., Dec. 5th.—39, Elmbank Crescent, Glasgow, C.2, 
“ The Salvage of H.M. Submarine “ Truculent,” 

C. L. Black, 6.30 p.m. 


Imperial 
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Institution of Heating and Ventilating Engin-ers 


Dec. 4th-—LiverPooL AND District B 


Mon., ANCH ; 
Radiant House, Bold Street, Liverpool, “ Soil \Varn. 
ing b Say wwe 8 E. Covington, 6.30 p.m. 

Wed., 6th.—Institution of Mechanical En: neers, 


‘ 


Seorey's. Gate, St. James’s Park, 8.W.1, “| cating 
by means of Tetra-Oresyl Silicate,” R. A Rose 
6 p.m.——-E. Mipuanps Brancu: School 0: Tech. 


nology, The Newarke, Leicester, ‘“ Aspec an 
Developments i in School Heating,” C. A. Reyne :d and 
E. Goring, 6.30 p.m, 
Institution of Mechanical Engineers 
-W.1, 


T o- Dec. 1st.—Storey’s Gate, St. James’s Park, 
ee anal of Experimental Gas Turbines,’ L, 
Leedham, 5.30 p.m.——N.E. Branog, Grap TATTES’ 
Section: Northern Gas Board, Grainger + treet, 
Newecastle-upon-Tyne, “The Gas Turbine “on Steam 


Turbine : A Comparison,” F. N. Kirby, 7 

Thurs., Dec. 7th.—YorRKSHIRE BRANCH : The 16 “ iver. 
sity, Leeds, ‘‘ The Supercharging of Internal Cv nbus. 
tion Engines,” Sir Harry R. Ricardo, 7 p 5 
GRADUATES’ SECTION: Storey’s Gate, St. J imes’s 
Park, 8.W.1, ‘Marine Machinery,” G. F. © oper, 
6.30 p.m.———-WEsTERN A.D. CENTRE: = Tec ‘inical 
College, Gloucester, “‘Some Factors Governii : the 
Performance of Crankcase Lubricating Oils,’ A, 


Towle, 6.45 p.m. 
Fri. ., Dec. 8th. —Storey’ s Gate, St. James’ 8 Park, +.W.1, 
“Some Experiments on Ta ping,” E. Joh son ; 
““Serews and Screwing,” C. Eatough, 5.30 p.n,.— 
MipLtanpd BRANCH: Birmingham and Mi ‘land 
Institute, Paradise Street, Birmingham, ~~ The 
Brabazon Aircraft,”’ A. E. Russell, 6.30 p.m. 


Institution of Post Office Electrical Engineers 
Tues., Dec. 5th.—Institution of Electrical Engi: cers, 
Savoy Place, Victoria Embankment, W.C.2, ‘ Sliared ° 
Service,” N. V. Knight, 5 p.m. 
Institution of Production Engineers 
Fri., Dec. 8th.—W. Waes SuB-SEcTION: Civie Centre, 
Swansea, “Trends in Coal Production Methods,” 
D. Douglas, 7.30 p.m. 


Institution of Sanitary Engineers 
Tues., Dec. 5th—Caxton Hall, Westminster, S.\.1, 
“Problems of Underground Water-Flow,” H. L, 
Hawkins, 6.30 p.m. 


Institution of Structural Engineers 

To-day, Dec. \st.—WESTERN COUNTIES Branow: Grand 
Hotel, Bristol, “Recent Examples and Further 
Application of Shell Concrete Construction,” I’. 8, 
Snow, 6.15 p.m, 

Tues., Dec. 5bth—N. Counties BrancH: Cleveland 
Scientific and Technical Institution, Corporation 
Road, Middlesbrough, Film, “‘ Welded Structures 
Abbey Works, Margam,”’ 6,30 p.m. 

Wed., Dec. 6th_—N. Counties Branon: Neville Hall, 
Newcastle, Film, *‘ Welded Structures—Abbey Works, 
Margam,” 6.30 p.m. 


Institution of Works Managers 
To-day, Dec. 1st.—Norts anp Dersy Brancu: Mecha- 
nics Institute, Nottingham, Discussion on UCase 
Studies, 7.30 p.m. 
Tues., Dec. 5th.—LeicesteR Brancu: College of Tech- 
nology, Leicester, ‘* Operator Training,”’ 7 p.m. 
Thurs., Dec. 7th.—BRistToL BrancH: Royal Hotel, 
“‘Sales and Marketing,”’ 7.16 p.m. 
8th.—MANCHESTER Brancn: Grand Hotel, 
oe ‘A Business Visit to Australia,” G. H. 
Carnall, 6.30 p.m. 


Junior Institution of Engineers 

To-day, Dec. \st.—39, Victoria Street, London, 8.W.1, 
Film Evening, “ Combustion and the Chain Grate 
Stoker,” ‘“‘ Pulverised Fuel,’ introduced by R. F. 
Archer, 6.30 p.m. 

Mon,, Dec, 4th.—-N.W. Section: Manchester Geogra- 
phical Society, 16, St. Mary’s Parsonage, Manchester, 

Choice Between Fabrication and Castings,” R. M. 
Watts, 7 p.m. 

Wed., Dec. 6th—Mipitanp SeEcTion: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
Lecturettes to be given by H. M. Campbell, and 
0. J. B. Orwin, 7 p.m. 

Fri., ‘Dec, 8th.—39, Victoria Street, 8.W.1, ‘‘ Choice of 
The Method of Hub Fixing,” J. M. Tebby, 6.30 p.m. 


Liverpool Metallurgical Society 


Thurs., Dec. 7th.—Electricity Service Centre, White- 
chapel, Liverpool, “ Research in Deep-Drawing,” 
H. W. Swift, 7 p.m. 

Manchester Association of Engineers 


To-day, Dec. 1st,—Engineers’ Club, Albert Square, Man- 
ag ia * Engineering Aspects of Film Production,” 
R. Howard Cricks, 6.45 p.m. 


orth-East Coast Institution of Engineers and Shipbuilders 

Mon., Dec. 4th.—Literary and Philosophical Society's 
Lecture Theatre, Newcastle-upon-Tyne, * “The Sleeve- 
Valve Diesel Engine,” Sir Harry R. Ricardo, Annual 
General Meeting, 6.15 p.m. 


Royal Meteorological Society 
Mon., Dec. 4th.—Royal Institution, Albemarle Street, 
London, W.1, ‘“‘ Wireless in Weather Watching,” 
Sir Robert Watson-Watt, 5.30 p.m. 


Society of Engineers 
Mon., Dec. 4th. —Geological Society, Burlington House, 
Piccadilly, WA, “oe ee, System of Hand- 
~ Maiis at the G.P.O., Sydney, N.S.W., Australia,” 
5. Lindsay, 5.30 p.m. 
Stephenson Locomotive Society 
Sat., Dec. 2nd.-EvinBurcH CenTRE: Leith Liberal 
Club, Union Street, Edinburgh, “‘The M. and G.N 
Joint Railway,” Mr. Bayes, 3 p.m. 











